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Organization of the Survey.
The University of Texas Mineral Survey was organized May 4, 1901,
under the provisions of an Act of the Legislature approved March 28th.
Under this act the conduct of the Survey was placed in the hands of the
Board of Eegents of the University, composed of T. S. Henderson, chair-
man, Beauregard Bryan, E.E. Cowart, G. W. Brackenridge, T. W. Greg-
ory, H. M. Clarwood, Henry B. Marsh, and F. M. Spencer.
The organization was effected May 4th by the election of William B.
Phillips as Professor of Field and Economic Geology and Director of the
Survey; Henry W. Harper, Adjunct Professor of Chemistiw, as Chemist;
Benjamin F. Hill,Fellow of Columbia University, X. V., and formerly
a member of the New York Geological Survey, as Assistant Geologist;
and 0. H. Palm and S. li.Worrell, Assistant Chemists. The prepara-
tion of a report on Petroleum was at once begun, data already published
was arranged and new data collected in the field, and chemical work on
the composition of the various Texas oils, together with determinations
of their heating value as compared with coal and lignite, was taken in
hand. Much work was done in the two months but there still remains a
good deal to do. Xew wells are being bored inmany parts of the State
and additional facts are accumulating rapidly. If it should be found
necessary a second edition of this Bulletin will be prepared during the
winter.
The Bulletin is for gratuitous distribution to the citizens of the State.

Letter of Transmittal.
Hon. Wm. L.Prather, President, The University of Texas:
Sir: Ibeg to transmit, herewith, a report on Texas Petroleum, con-
taining such reliable data concerning this industry in the State as is
now available. It seemed eminently proper that the first report of the
University of Texas Mineral Survey should be upon a subject which is
now attracting a great deal of attention in the State and outside of it.
The industrial development willdepend in large measure upon the utili-
zation of all the natural resources within its borders and itis hoped that
this Bulletin will serve the purpose of attracting attention, still further,
to the oildeposits which are known to exist here.
Very respectfully,
Wm. B. Phillips.
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Chapter I.
Historical Sketch.
Technical publications do not contain much information concerning
Texas petroleum, for the reason that it was not until 1896 that the
production reached as much as 1000 barrels. The attention of investi-
gators was, therefore, not turned in this direction until about three
years ago. According to official statistics collected and published by the
United States Geological Survey, Division of Mineral Kesources, the total
production of petroleum in this State up to and including 1895, was but
3(31 barrels. In1899 this rose to 669,013 barrels and in1900 to 836,039
barrels. ~No State reports have been issued on the subject, inasmuch as
the former geological survey lapsed in1892, some years before the indus-
try assumed any importance.
What is here presented has been gathered from various sources :from
the publications of the United States Geological Survey; from the Min-
eral Industry; the Journal of the Society of Chemical Industry; the
Journal of the American Chemical Society; various technical publica-
tions; from the publications of the Texas Geological Survey, wherever
it touched upon the presence of oil;from friends who have kindly placed
certain information at my disposal; and from personal visits to every
producing district in the State.
Historical references to the presence of oil, as shown in tar springs,
oil "seeps," etc., would extend back many years, possibly to the first occu-
pation of the country by the Spaniards, and would be continued through
nearly all the publications relating to this territory. It does not appear
necessary to make more than a passing mention of such matters. What
was said by S. H. Stowell ina report on Petroleum to the United States
Geological Survey in1883, may be taken as summing up in a few words
all that could be positively stated. He said then that petroleum was
known to exist in Texas, but the developments had attracted little atten-
tion and were of little commercial importance.
Between 1883 and 1886 the situation improved a little, for in that
year Jos. D. Weeks, in a report to the government (Mineral Eesources,
1886, page 463) said that itwas reported that a natural lubricating oil,
similar to that of West Virginia, though inferior, was produced inTexas.
The wells which supplied ityielded about sixty barrels a day. The oil
was stated to be about thirty degrees Beaume gravity, and when the
wells were properly drilled and the naphtha evaporated, to make a fairly
good lubricant. In this statement Mr. Weeks probably referred to the
Nacogdoches field.
The oil in iSTacogdoches county seems to have been discovered, so far
as is known, by Emory Starr and Peyton E. Edwards about 1867.*
*Wm. Kennedy, quoting H. H. Sawyer, 2d. An. Rep. Texas Geol. Survey, 1890.
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"While on a hunting expedition they dug some shallow holes on the mar-
gin of Oil Spring branch, about fifteen miles southeast of Nacogdoeh.es,
and allowed them to fillup during the night. In the morning they
skimmed off the oiland carried it to Nacogdoches where itwas used on
harness and leather, and for other domestic purposes. Subsequently John
F. Carll drilled a well four miles northeast of Oil Spring, on Caney
creek, Skillern tract, and also on the Leak place, one mile west of Mel-
rose. Alittleoilwas found in the first well,but none inthe second, at a
depth of eighty feet, and the project was abandoned. Then B. F. Hitch-
cock began operations, being associated with E. H. Farrar, of New
Orleans. The management of the company was in the hands of J. E.
Pierce. An 8-inch well was drilled and oil found at seventy feet, the
hole being in sand and what appeared to be drift. The first day the well
flowed 250 to 300 barrels, which went to waste, and then ceased flowing
and had to be pumped. This company continued to drill wells until
1889. For several years about that time there was some activity in
Nacogdoches county in the vicinity of Oil Spring, and between 1887 and
1890, ninety wells were driled. One company alone, the Lubricating Oil
Company, drilled forty wells on its property, and of these twenty were in
operation in 1890. The wells were either pumped out or baled out,
according to circumstances. In 1890 there were thirty oil wells inoper-
ation in this locality. The Petroleum Prospecting Company was organ-
ized in1887, and up to 1890 ithad drilled forty wells. Oil was found
generally between seventy and one hundred feet. This company had a
3-inch pipe line, fourteen and one-half miles long, laid from its property
to storage tanks built on Aaron's Hill,near Nacogdoches, and this was
the first pipe line for oilin the State. The tank had a capacity of 2000
barrels. The Lubricating Oil Company shipped its oil in iron drums,
holding about 100 gallons, by wagon to Nacogdoches.
Following is a section from Well No. 1, drilledon the Day farm, about
eighteen miles southeast of Nacogdoches, by the Lubricating Oil Com-
pany.
Section of Well on Day Farm, About Eighteen Miles Southeast of
Nacogdoches.
The first oil was found at a depth of 158 feet
Total 252
Marl . 3
Eed clayey earth 9
Bluish green calcareous shell marl 61
Dark green calcareous shell marl 49
Dark drab clay 20
Light drab clay, with pyrite 16.5
Sand and pyrite, with "slush oil" 2.5
Dark drab clay 35
Calcareous marl with sand streaks 6
Sandstone 3
Clay with sand streaks and pyrite 7
Dark bluish green shell marl 29
Dark drab clay 11
Feet.
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In "Bulletin Xo. 4, Contributions from the Chemical Laboratory of
The University of Texas,*' Dr. Edgar Everhart gave the results of an
examination of the Xacogdoehes oil, the analysis having been made by
Mr.P. H. Fitzhugh. The report says :
"The oil has a brownish red color. The odor is peculiar, but not so
offensive as the crude petroleum of Pennsylvania. At ordinary tempera-
ture the oilis mobile, but not so much so as ordinary petroleum. Sub-
mitted to extreme cold the oil stillretains its liquidity, but naturally
becomes less mobile. The temperature of the oil was reduced to less than
zero ( Fahrenheit) without losing its flowing qualities.
At no temperature attainable in the laboratory by artificial means
could any solid paraffin be separated. The oildoes not gum on exposure
to the air. Itis not adapted to the production of illuminating oil;its
value consists inits use as a lubricant.
"About four pounds of oil was subjected to distillation over the naked
flame in a retort connected with proper condensers. The temperature
was carried up to 680° F. x\tintervals of 45° each distillate was removed
and its weight determined. The results of the distillation were as fol-
lows:
Analysis of Nacogdoches Oil.
"A consideration of the above figures shows in the first place that the
crude petroleum of Xacogdoches is practically free from naphtha, which
distills off below 250° F. Four pounds of this oilcarried to a tempera-
ture fifty degrees higher yielded only a few drops of a lightoil,amount-
ing to 0.04 per cent, of the total amount taken. In the Pennsylvania
crude petroleum the illuminating oil comes off between 250° and 500° F.,
and, on an average, amounts to about fifty-five per cent. The ISTacog-
doches petroleum between the same degrees of temperature yields only a
little over seven per cent. Three-fourths of the oil does not boil until a
temperature above the boiling point of mercury is reached. Above 400°
F. and even lower the distillate is not pure white, but is somewhat col-
ored. This color deepens on exposure to the atmosphere. The distillate
exhibits a beautiful fluorescence. Attempts were made to render the dis-
tillates colorless by refining them withoilof vitriol,etc., as is done with
ordinary petroleum, but the results obtained were not satisfactory. Some
of the crude oil was subjected to- distillation until but a small residue
was left in the retort. This residue had the consistency of thick pitch,
and was of black color.
"The density of the petroleum at 62.6° F. is 0.9179, compared with
water as unity. The density of Pennsylvania is usually about 0.794 to
615° to 680° F 5.63
-Remaining in the retort 74.03
525° to 615° F 7.07
480° to 525° F 6.25
435° to 480° F 3.14
390° to 435° F 2.09
345° to 390° F 1.38
300° to 345° F 0.37
Per cent, by weight.
Below 300° F..; CLO4
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0.840. The coefficient of cubical expansion, as determined by Mr. Fitz-
hugh, is 0.02568. Its weight, its high boiling point, its non-solidification
by cold, and its property of not gumming make it a splendid lubricating
material. The practical tests that have been applied to it confirm this
opinion."
Interest in the Nacogdoches field, the oldest producing field in the
State, has again assumed an active phase and drillingis to be resumed in
the vicinity of Oil Spring and Chireno. It is proposed to carry the wells
down to a much greater depth than the first ones and to attempt to
secure oil from different horizons.
No statistics of the amount of oilproduced in this field in the early
days are now available.
In connection with the early history of prospecting for gas and oil
mention may be made of the Cervanke well bored at G-reenvine, in the
southwestern part of Washington county, in 1879. In August of this
year William Seidell bored a well to a depth of 150-160 feet and found
a strong flow of gas from the sandstone. It was eleven inches in diameter
and eight inches in the clear, with a wooden curbing. The gas was
burned in a house near the well,but no commercial use was made of it.
Between 1879 and 1883 two or three wells were bored in the same
vicinity, but they caved in so badly that it was found impossible to do
anything with them. Work was suspended until 1888, when three other
wells were put down, one to a depth of 154 feet, near the first well,
another about 350 yards to the southeast, 134 feet deep, and the third
about half a mile to the northwest, 114 feet deep. Itwas stated that the
three new wells gave 1,500,000 cubic feet of gas per day.
This was, perhaps, the first successful attempt to secure gas in com-
mercial quantities ever made in the State, and it is of interest to note
that prospecting is again in progress in that vicinity.
This gas area appears to extend toward the east and to continue into
Waller county, near Hemp stead, and into the northern part of Harris
county, north of Houston. It would appear that the towns in that por-
tion of the State might enter upon the prospecting for gas with a high
degree of probability of finding it in commercial quantities. The fact
that a strong flow of gas was found at depths not below 200 feet would
indicate that the expense of boring would not be excessive. So far as
concerns its fuel qualities natural gas need fear no rival;itis easily con-
trolled, makes a very hot fire, leaves no ashes and inconjunction with the
Welsbach, or other similar mantle, gives a beautiful light.
The first appearance of Texas as an oil producer, in statistical tables,
was in1889 with forty-eight barrels, and in 1890 with fifty-four barrels.
At that time the conditions in Texas were held to be similar to those in
Kansas, ISTew Mexico and Southern California. The product in1889 was
from two wells on the ranch of George Dullnig, seven miles south of San
Antonio, Bexar county. These wells are about 300 feet deep and the
value of their product, in1889, was $7.08 per barrel and $4.20 in 1890.
Jos. D. Weeks (Mineral Eesources of the United States, 1889-90, pages
359-360) stated that this was a natural lubricant of twenty-eight to
thirty degrees Beaume, and that the capital employed was $1,650,
divided as follows : Value of rigs, wells, engines, boilers, etc., $1,200 ;
value of tanks, $100 ;value of pipe lines, $10; value of oilin stock, $340.
This oil retailed in barrels at twenty cents a gallon, in tin cans of five
Tank of J. S. Cullinan & Co. Sabine. Capacity, 37,000 Barrels.The Only Tank in the Beaumont District at the Time of Its Opening.
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gallons at thirty cents, and in less quantities than five gallons at thirty-
five cents.
In 1889 some so-called "sour wells.". at Sulphur Springs, Hopkins
county, produced a few gallons of oil.
In 1893 Mr. Weeks summed up the situation by saying that Texas
might produce a few thousand barrels of heavy gravity lubricating oil
(Mineral Kesources, 1893, page 463). The situation remained practi-
cally unchanged to the close of 1895, although during that year a well
was drilled at Sour Lake, Hardin county, which gave some lubricating
oil of sixteen degrees Beaume.
Eeference should be made to the fact that in the fall of 1890 Col. Wrn.
L.Prather, Waco, McLennan county, while boring for water on his farm
on the Bosque, a short distance from the city, found oil at a depth of
"265 feet. On allowing the oil to accumulate in the wellfrom Saturday
night to Monday morning he baled out three barrels of oil, which was
analyzed b}^ Dr. Edgar Everhart, of The University of Texas, with the
following results :
Analysis of Oil from Near Waco, McLennan County.
The portion coming over towards the end of the distillation Avas rich
inparaffin. The portion remaining in the still,amounting to about fifty-
eight per cent., consisted principally of paraffin and paraffin oil.
Dr.Everhart reported, under date of October 17, 1890, that the illum-
inating oil given off belonged to the highest grades of such oil, char-
acterized by high boiling and flash points.
While Waco is fifty-four miles west of south from Corsicana and is
•not, therefore, to be included, strictly speaking, in the Corsicana field,
jet the discovery made by Col. Prather in 1890 may be said to have been
the first in that part of the State. It was not until four years later that
oil was found at Corsicana, but it is fair to say that this discovery gave
impetus to the search for oil at Corsicana. The Waco oil has not been
developed and practically nothing has been done in that immediate vicin-
ity since 1890.
Between the period of the rise and decline of the Xacogdoehes field
and the opening of the Corsicana field many wells were drilled invarious
parts of the State and oil found in some of them. For instance, near
Fort Worth, in Tarrant county, in 1887, oil was found at a depth of 240
feet; at Gatesville, Coryell county, in188S, at a depth of 560 feet, the
oilrising within forty-five feet of the surface. At New Palestine, Ander-
son county, in 1887, sand impregnated with oil was found at a depth of
sixty feet. Time would fail us to enumerate all the localities at which
-small quantities of oil were obtained prior to 1895. The interest that
Total below 520° 41.42 per cent.
Between 400° and 500° 11.67 per cent.
Between 500° and 520° 28.36 per cent.
Fractions by distillation :
Below 250° F 0.14 per cent.
Between 250° and 400° 1.25 per cent.
Specific gravity at 78° F .0.836
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has been developed since the coming in of the Lucas well at Beaumont,.
January 10, 1901, has extended to nearly all that portion of the State
east of a north and south line drawn through San Antonio, and to some
portions west of this line. Excluding Xavarro county (the Corsicana
field) and Jefferson county (the Beaumont field) there are at present
more than eighty counties in which an active interest in the discovery of
oilis shown. These counties lie inthe Carboniferous, Sub- Carboniferous,
Cretaceous, and the Tertiary. It is proposed to take these formations up
in regular order and give, as briefly as possible, such information as is
now to hand.
The discovery of oilinthe Corsicana field seems to have been made by
Major Alexander Beaton some time prior to 1894. In this year, while
boring for water in the city of Corsicana, oil was found at a depth of
1027 feet. The oil was cased off and the boring continued to a depth of
2470 feet, at which depth a good flow of warm artesian water was en-
countered. The oil came to the surface on the outside of the casing and
flowed for a year or more. An oil company was formed and a well put
down 200 feet south of the artesian well,inOctober, 1895. Itwas bored
to the depth of 1040 feet and reached the oil-bearing sand, which varied
in thickness from ten to forty feet. This first oil well yielded two and
one-half barrels a day, and in May, 1896, a second well gave twenty-two
barrels. In 1896 the production was 1450 barrels from five wells, and
in1897, 65,975 barrels from forty-seven wells.
In 1897 the oil was used locally for fuel at the wells and some of it
was sent to Dallas, Austin, etc., and used for making gas. A market was-
secured in this way, for the small output, but it was felt that any con-
siderable development of the field wrould necessitate the erection of a
refinery.
In 1898 Mr. J. S. Cullinan, of Washington, Perm., secured sufficient
interests in the field to warrant the erection of a complete refinery with
all modern improvements.* In the Engineering and Mining Journal, IST.
V., Arol. LXV,p. 233, February 19, 1898, it was stated that there were
sixty-two wells, producing on the average fourteen barrels a day, and in
addition there were ten dry holes and seven wells drilling, with ten rigs
in preparation. Each well had a tank of the capacity of 250 to 350 bar-
rels, and there were two tanks of 1800 barrels capacity and one of 16,000-
barrels. One tank was being erected with a capacity of 1800 barrels and
another with a capacity of 30,000 barrels. The total output was then
about 1000 barrels a day, with a market value of fifty cents a barrel.
The expectation was to increase the output by 150 barrels a day within
a short time. According to the same authority, by June, 1898, the out-
put was 1800 barrels a day and the tanks contained 60,000 barrels of oiL
At that time the area of the field was held to be two and one-half miles-
long by a mile wide, the longer line bearing northeast and southwest. A
good deal of so-called "wild-catting" was in progress and an extensive
gas field was found outside of the regular oil belt, one well developing a
pressure of 200 pounds per square inch.
But little use has been made of the natural gas in the State, beyond
*Arefinery has been recently completed by the Independent Oil Co. at Powell,
near Corsicana, and is now in operation, and has already shipped lubricating oil to
St. Louis and other markets. The company is said to own wells producing an
aggregate of 100 barrels of oil a day.
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mere local consumption at the wells. According to returns made to the
United States Geological Survey, Division of Mineral Kesources, the
value of the natural gas produced in the State in 1889 was $1728; in
1892, $100; in1893 and 1894, $50 each; in 1895, $20, and in1898, $765.
In the Bexar county field, south of San Antonio, good pressures have also
been developed, but in no part of the State has the industry assumed
commercial importance.
There was some improvement in the consumption of natural gas in
1899, the returns showing a value of $8,000. Considering the importance
of this industry in other parts of the country it would appear that the
utilization of natural gas in this State might be profitably undertaken.
In 1899 the value of the natural gas produced in Pennsylvania, as meas-
ured by the amount received or value of gas consumed, was $7,926,970;
inIndiana, $5,833,370, and inOhio, $3,207,286. The total value for the
entire country was $20,024,873. In this year there were. 1428 companies
engaged in the business, supplying'63o,lB6 domestic fires and 4219 other
establishments. The price varies from eight to twenty-five cents per
thousand cubic feet.
The development of heavy gas pressures in the Beaumont field willbe
noticed in the discussion of this field.
The further discussion of the Corsicana field will appear in Chap-
ter 111.
As early as 1892 attempts were made to bore for oiland sulphur south
of Beaumont, Jefferson county, and itis stated that Mr.Patillo Higgins,
Beaumont, first began operations in the vicinity of Gladys City. He
seems to have organized the Gladys City Oil, Gas and Manufacturing
Company and to have succeeded in interesting capital in the enterprise.
In the early part of 1892 a contract is said to have been made for the
drilling of a well to a depth of 1500 feet, but that it was carried down
only 300 feet and then abandoned. Mr. Higgins, who is now superin-
tendent and geologist for the Higgins Oil and Fuel Co., Beaumont, was
thus the first to endeavor to strike the oil in the Beaumont district and
the first to begin actual operations there. The attempt was not success-
fulbecause of the lack of knowledge, at that time, of the proper machin-
ery and the proper means of dealing with the peculiar strata through
which the drilling must progress. It is, perhaps, not too much to say
that the experience obtained by A.F.Lucas in the salt districts of Louis-
iana was really the means of solving the problems at Beaumont. In
many particulars the situation is the same and the methods of handling
the quick-sand which had been found to be successful inLouisiana were
applied in Texas. Itis probable that if the attempts made in 1892 had
been backed by practical knowledge of how to deal with the local difficul-
ties Mr.Higgins would have been the first to strike oilin the Beaumont
district.
Itmay be said, therefore, that while the first attempts at finding oil
were made in the Beaumont district in 1892, and by Mr. Higgins, the
first wellcame in nine years afterward and under the superintendence of
A. F.Lucas. During the intervening years some attempts were made by
others, but inno case was oil found inpaying quantities.
The development of the Beaumont field began on the 10th of January,
1901, at which time the first Lucas well was opened, three and one-half
miles south of Beaumont, Jefferson county.
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Mr. A.F.Lucas is an Austrian by birth, and as a mining and mechan-
ical engineer he has had charge of important undertakings in this coun-
try for a number of years. His experience in drilling for salt and sul-
phur in the lower Louisiana country stood him ingood stead when he
began to drillinthe Beaumont field two years ago.
The three previous attempts that had been made to reach the supposed
oil stratum in the vicinity of Gladys Cit}r, south of Beaumont, viz., in
1894, by Messrs. Sharp & Co., in1896 by Mr. J. Looney, and in 1898 by
Messrs. Savage Bros., had failed of their purpose. Messrs. HamillBros.,
contractors, Corsicana, began the Lucas wellabout the middle of October,
1900, and the oil was struck January 10, 1901, at a depth of 1120 to 1139
feet. The oil rose to a considerable height above the derrick, variously
estimated at 100 to 300 feet, and came with such violence that it blew
out six tons of 4-inch pipe. The upper works*and heavy tackle of the
derrick were carried away, and a great shower of rocks, etc., followed
with the greater portion of the first flow. The first flow was estimated .at
250 barrels an hour, but rapidly increased until experienced judges con-
sidered itas about 75,000 barrels a day.* It flowed at this rate for nine
days and was capped January 19th. Further information respecting this
well willbe given in Chapter 111 under the heading "The Beaumont
District."
The second gusher came inMarch 26th, having been drilled by Sturm
Bros, for the Texas Western Oil Company, of which Mr. D. E. Beatty
was manager. This was also a heavy producer.
The dates at which the different producing wells in the Beaumont dis-
trict came inare as follows, according to the best information obtainable :
The exact date at which a well comes inmay be subject to some dif-
ferences of opinion, but the above dates are thought to be as nearly cor-
rect as they can now be made. A well may strike the oiland have to be
baled before it really becomes a producer ; differences of a few hours or
even a day may easily arise among the drillers as to when the well really
comes in.
In regard to the initialproduction of these wells and the rate at which
they can now flow: This subject has to be approached with some hesi-
tancy, inasmuch as no actual measurements over a considerable period
*A.F. JLucas, "The Great Oil Well Near Beaumont, Texas," Trans. Amer. Inst
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have been made. Mr.Lucas stated ina paper presented to the Eichmond
meeting of the American Institute of Mining Engineers, February, 1901,
that the Lucas well flowed at the rate of 75,000 barrels a day, estimated
by those who were familiar with the flow of oil under pressure. Other
statements have been made from time to time by persons more or less
capable of judging such phenomena, but hardly any two have agreed.
Over-estimates of such matters are very easily made and by persons who
have no intention of mis-stating facts. Some have asserted that the pres-
ent capacity of the wells in the Beaumont district isnot less than 500,000
barrels a da,j, and on this basis they calculate that the yearly yield could
be 182,500,000 barrels. This, of course, is a great deal of oil,being more
than three times the total production of the United States in 1899, and
considerably in excess of the total production of the world during that
year. There are few actual' facts upon which such an assertion can be
predicated and itis not to be held that anything like so large an output
can be reached. Just what the present capacity is we are unable to say,
and we shall have to wait until accurate data can be accumulated. When
the figures from pipe runs and railroad tankage are to hand it willbe
time enough to make positive assertions as to the capacity and the actual
yield of the district. In the meantime it is better to withhold opinion.
When the excitement incident to unusual phenomena has subsided and
the cold record of actual measurements takes its place it will be much
better for real business. We can not undertake to flood the world with
oil,and if we could the prices on which many large investments have been
made would suffer some remarkable changes. We have oil, there seems
to be an abundance of it,and itis suitable for many purposes —therewith
let us be content.
InHardin county, at Sour Lake, oilhas been known to exist for many
years and at one time a little was obtained from that district. Early in
June of this year the J. M. Gkiffey Company began to drillat Sour Lake
and on the 20th inst. a gas pocket was struck at a depth of about 900 feet.
A great quantity of water and mud was thrown out, with some oil,but
there was not enough oilto warrant calling the well an oilwell. Drilling
is to be continued there and itmay be that within a short time there will
be' some positive evidence as to the oil. Such oil as has been examined
from the Sour Lake field is heavy, dark and evidently of asphaltic base.
An analysis is given on page 41.
This field lies within the coastal plain and the formation does not pre-
sent any marked differences from the Beaumont field. The similarity
of the formation at Damond's Mound, Brazoria county, to that at Sour
Lake led to the prospecting now in progress at the Mound, and the sug-
gestion is due to the late Guy M.Bryan, a man of close observation and
remarkable memory. Ifoilis found at the Mound it willbe due to this
eminent citizen of Texas, who knew the eastern part of the State well
and who was always keenly alive to everything that promised to advance
its interests and those of the entire commonwealth.
On July sth oil was reported from a well at Piedras Pintas, thirty
miles west of Corpus Christi, inISTueces county, but no detailed informa-
tion is to hand.
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Chapter II.
The Nature and Origin of Petroleum.
Crude petroleum, or rock oil;is a mixture of many different substances,
and to distinguish between them calls for the highest skill, both in the
physical and in the chemical laboratory. While ina general way petro-
leums may be classified commercially by differences which are recognized
with comparative ease, yet when it comes to their more scientific grouping
only an experienced chemist can give an opinion.
We do not propose, at this time, to enter upon a detailed discussion of
the various petroleums, for this would be out of place in a publication of
this kind, but it is necessary to state certain general facts in order that
a clear apprehension of the matter may be possible. From present indi-
cations itwould appear that we have entered upon a new era of industrial
development in Texas in which petroleum will play a most important
part. A brief discussion of the nature and origin of this material will,
therefore, not be out of iDlace.
Crude petroleum may be regarded from a physical, or a chemical
standpoint, or from a point of view combining these two, as it is prac-
tically impossible, in many eases, to say just where physical forces end
and chemical forces begin.
As regards its physical properties petroleum may be considered from
the standpoint of color, weight, odor, viscosity, and also with reference
to the temperature at which itsolidifies, flashes and boils.
In color itvaries fromcolorless, as the oil from certain clays inPersia
and Media, to light amber, as in certain oils from Washington county,
Perm., through yellow, chestnut and brownish-black to black, some of
the California oils having this color.
In weight ( specific gravity), taking water as 1000, it varies from 650,
as in certain oils from Koudako, Kussia, to ]020, as in the oil from the
Island of Zante. The range of specific gravity is, however, for the most
part, between 770 and 940. A gallon of crude petroleum willvary in
weight from 6.41 pounds to 7. 53 pounds for the United States gallon,
and from 7.70 pounds to 9.40 pounds for the Imperial gallon. Exclusive
of the weight of the barrel, the forty-two gallons, ordinarily spoken of as
a barrel of oil,willweigh from 269.22 pounds to 328.86 pounds, in this
country.
The odor of crude petroleum may be fragrant and agreeable, as in the
case of the Persian oilalready mentioned, or offensive and even nauseat-
ing. The disagreeable odor of some petroleums is not necessarily due to
volatile sulphur compounds, but may be due also to certain compounds of
carbon and hydrogen, known as unsaturated hydrocarbons.
As regards the ease with which it flows crude petroleum may be quite
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mobile, as in the light colored varieties, or quite viscid, as in the black
varieties. The temperature at which it becomes solid ranges from 82°
P., as in oilfrom Burma, to several degrees below zero. The flash point
(the lowest temperature at which inflammable vapors are given off)
varies from below zer6, as in certain oils from Italy, Sumatra, etc., to
370° F., as in oil from the Gold Coast, Africa. The ordinary range of
the flash point, however, does not show such extreme limits.
By the examination of the analyses of ninety-five samples of petroleum
from various parts of the world, quoted by Eedwood, it is found, that the
flash point ranged as follows:
Range of Flash Point inNinety-Five Samples of Petroleum
There were twenty-three samples in which the flash point lay above
212° and of these there were twenty in which it lay above 240° F.
Ifwe take the oils whose flash point lay below 60° F., we find that the
specific gravity ranged from 771 to 899, the average being 838. On the
other hand, the oils whose flash points were above the boiling point of
water had a range of specific gravity from 921 to 1000, the average being
959. Itis a remarkable fact that a Koumanian oil with a flash point of
24° F. should have had a specific gravity of 899. It is a general rule that
a low specific gravity accompanies a low flash point and a high specific
gravity accompanies a high flash point. In none of the samples exam-
ined, whose flash point was above the boiling point of water, was itfound
that the specific gravity fell below 921, the average being 959. There is
a close connection between specific gravity and flash point, for the pres-
ence of the lighter oils-, which are given off at a lower temperature and
which are more inflammable, tends to reduce the weight of the oil as
compared with water.
The boiling point of crude petroleum varies from 180° F., as with cer-
tain Pennsylvania oils, to 338° F., as with oil from Hanover, Germany.
The point at which oils become solid varies from 82° F., as with oil
from Burma, to below zero, as with oil from Italy and Sumatra. This
property of crude petroleum is of special value in lubrication.
From this brief account of the physical properties of crude oils it will
In 3 samples it was between 200 and 212 F.
In 7 samples it was between 120 and 130 F.
In 0 Samples it was between 130 and 140 F.
In 1sample it was between 140 and 150 F.
In 2 samples it was between 150 and 160 F.
In 0 samples it was between 160 and 170 F.
In 2 samples it was between 170 and 180 F.
In 4 samples it was between 180 and 190 F.
In .2 samples it was between 190 and 200 F.
In 2 samples it was between 100 and 110 F.
In 4 samples it was between 110 and 120 F.
In 4 samples it was between 90 and 100 F.
In 4 samples it was between 70 and 80 F.
In 9 samples it was between 80 and 90 F.
In20 samples it was below GO degrees F.
In 8 samples it was between 60 and 70 F.
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be seen that there are many and great differences between them; and
these are for the most part easily recognizable. But when itcomes to the
chemical nature of petroleum we find that there are still greater diver-
gencies and that these are to be appreciated only by those who have been
trained in this direction. The chemical examination of oils is one of the
most difficult tasks that the practical chemist has to deal with, and it
requires special and costly apparatus and unusual facilities. It is for
this reason that so few, comparatively speaking, have applied themselves
to this branch of analytical work.
As early as 1798 Hatchett stated that petroleum was composed, pri-
marily, of carbon and hydrogen, with some oxygen and nitrogen, and he
was of the opinion that it was not of mineral origin. From that time
to the present many eminent scientists have investigated nearly all kinds
of petroleum and during the last thirty years, especially, there has been
accumulated a great deal of information. Perhaps the most valuable
single publication is that of Boverton Eedwood. It is a compendium of
all kinds of data bearing on the nature and origin of petroleum, methods
of utilizing it, etc. No one who wishes to inform himself on the subject
can dispense with this treatise on "Petroleum and Its Products." Veith
inhis book (Das Erdol) has also laid the technical world under many
and lasting obligations, while among American writers may be men-
tioned particularly Silliman, Chandler, Orton, Peckham, Warren and
Storer, Mabery and Buck, Kichardson, etc.
Chemically, petroleum is a hydrocarbon, i. c., a compound of carbon
and hydrogen. In addition it may contain other ingredients, as, for
instance, sulphur, nitrogen, sulphuretted hydrogen, carbon bisulphide
(according to one observer), arsenic and phosphorus. These other ingre-
dients exist but sparingly, with the exception of sulphur which may rise
to above two per cent.
The content of carbon varies from 79.5 per cent, to 88.7 per cent., and
of hydrogen from 9.6 per cent, to 14.8 per cent. The content of sulphur
varies from 0.07 per cent, to above 2.00 per cent., and in some rare cases
may be even above 3.00 per cent. The nitrogen varies from 0.008 per
cent, to 1.10 per cent. It is to be remarked that in some varieties of
asphalt as much as 10.85 per cent, of sulphur have been found, while
Kraemer and Spilker, in an article to be quoted later, mention that in
the so-called "Seesclick" of the Uckermark, a substance closely resembl-
ing bitumen, as much as 3.00 per cent, of nitrogen had been found.
Crude petroleum falls either into the paraffin or into the olefin group,
American petroleum, for the most part, representing the first, and Eus-
sian petroleum the second. From Pennsylvania petroleum the following
paraffins have been obtained, viz.:methane, ethane, propane, butane, pen-
tane, hexane, heptane, octane, nonane, decane, endecane, dodecane, tride-
cane, tetradecane, pentadeeane, hexadecane, octodecane, myricyl and ceryl.
This oilhas also yielded a lengthy series of substances belonging to the
ethylene group, such as ethylene, propylene, butylene, etc. Benzene and
toluene are also present, with xylene and mesitylene.
Hydrocarbons of the olefin series occur in nearly all kinds of petro-
leum, but are especially characteristic of Eussian petroleum, from Baku.
This has yielded such members of the series as hexahydrobenzene, hexa-
hydrotoluene, etc., and some members of the acetylene series have also
been identified in it. Eecently (Jour. Amer. Chem. Soc, May, 1901),
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Mabery has shown that the distillate from Beaumont oil., coming over
between 266° and 275° F., gave hydrocarbons of the acetylene and ben-
zene series, and the same was true of the distillate coming over between
311° and 320° F. He also found this oil to contain 2.16 per cent, of
sulphur and more
#
than 1.00 per cent, of nitrogen. The high sulphur
and nitrogen content of this oil may be referred, to the simultaneous
action of certain diatoms and bacilli which have the power of absorbing
sulphur and nitrogen bearing compounds and giving them up to plants,
as willbe mentioned inanother place.
With respect to the chemical nature of petroleum, there is no hard
and fast line on the one side of which may be placed certain oils and on
the other side certain other oils. The chemical properties shade into
each other and only a general statement can be made, as for instance, that
the oils from Pennsylvania fall into the paraffin series and the Eussiau
oils into the olefin series. Itmay be that in the Beaumont oil we have
a third class distinguished by the presence of members of the acetylene
and benzene groups. Mabery remarks that the homologous series of
hydrocarbons, containing but a single butyl side chain, or an equivalent
inthe side chains of methyl, ethyl or propyl, has been very little studied.
The following table, taken partly from Eedwood and partly from
Mabery, willshow the chemical composition of a number of petroleums,
together with the specific gravity.
Composition of Crude Petroleum.
*Fraction between 266° and 275° F. Fraction between 311° and 320° had
nearly the same composition. Fraction between 374° and 383° had carbon
87.26 and hydrogen 12.54%.
—Mabery.
In this connection itmay be of interest to give the composition of cer-
tain coals, in order that a comparison may become possible. For this
purpose analyses of Alabama coals, made several years ago by the writer,
willbe used. In the last edition of Poole's The Calorific Power of Fuels
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Composition of Bituminous Coal from Alabama.
As regards bituminous coal, itwillbe seen that it contains much less
carbon and hydrogen and much more oxygen than petroleum. Anthra-
cite coal has about the same amount of carbon as petroleum, but much
less hydrogen and oxygen. There are no ultimate analyses of Indian
Territory coals, used largely in this State, to hand. The writer has
not been able to find any ultimate analyses of Texas coals or lignites.
x^.s this matter willbe more fully discussed in the chapter dealing with
the fuel value of petroleum itis not necessary to pursue itfurther now.
The nature of petroleum with respect to the distillates to be obtained
from it willbe taken up in the chapters dealing with the different Texas
oils.
There are very few natural petroleums which do not have to be distilled
and the distillates refined before they come into commerce. From them
are made a great variety of products, such as cymogene, rhigolene, gaso-
line, various naphthas, kerosene, lubricating oils, paraffin wax, vaseline
and numerous others.
inRussia, the products from the distillation of petroleum are grouped
into many classes, viz.:light benzine, heavy benzine, safe kerosene (flash
point not less than 77° F.), unsafe kerosene (flash point below 77° F.),
astralin, solar oil, lubricating oils, mazoot (crude oil from which the
light oilshave been removed by exposure to air), astatki (residue, with a
flash point not below 284° F.), solid substances, such as asphalt, ozoker-
ite, ceresine, paraffin, vaseline, and many different greases, varnishes, etc.
While the production of petroleum in Russia is about 70,000,000 bar-
rels a year, not more than 15,000,000 to 17,000,000 barrels are refined,
the remainder going into use direct for fuel purposes. The price for
Baku crude oil is now about thirtyrtwo cents a barrel (seven copecks per
pood). It has come into use on a very large scale as a fuel for manu-
facturing establishments, railways, river and ocean steamers, etc.
With this necessarily condensed account of the nature of petroleum we
pass to a brief discussion of its origin.
THE ORIGIN OF PETROLEUM.
A great many authorities have written upon this subject and there is
a considerable diversity of opinion among them. Broadly speaking, there
Blue Creek, run of mine 72.34 4.45 12.25 0.89 1.06 10.16
Blue Creek, washed slack 76.04 4.48 9.64 0.79 0.85 9.05
Henry Ellen, lump '. 79.10 4.72 8.86 1.62 0.45 5.70
Henry Ellen,nut 77.69 4.46 9.30 1.54 0.60 7.01
Mary Lee. top 76.18 5.54 8.93 0.55 1.15 8.90
Mary Lee, bottom 76.30 5.39 9.99 0.52 1.10 7.80
Mary Lee, washed slack 75.30 5.31 5.94 1.49 0.78 11.96Pratt, run of mine 76.93 5.01 10.96 1.18 1.18 5.92
Pratt, lump 75.38 5.46 12.29 1.08 0.98 5.79
Pratt, washed slack 78.23 4.51 9.13 1.56 1.90 6.57I
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are two views now held by those who have investigated the matter more
particularly. The first is that petroleum has arisen from chemical and
physical changes in inorganic material, and this has been advocated by
such men as Berthelot, Humboldt, Mendeleeff, Maquenne, Byasson,
Cloez, Boss, Sokoloff, Coquand, Grabowski and Hitchcock. The other
view is that oil has arisen through the spontaneous distillation of animal
and vegetable remains at low temperature, with or without pressure, and
this is sustained by much the larger number of authorities. Among the
advocates of this latter opinion may be mentioned Sterry Hunt, Lesley,
Orton, Dana, Leconte, Hoefer, Wall, ISTewberry, Peckham, Daubree, Yon
Kobell, Watson Smith, Leopold yon Buch, Bertels, Zincken, Paul, Tietze,
Credner, Warren, Storer, Engler, Zoloziecki, Ochsenius, Sickenberger, F.
C. Phillips, Eedwood, White, Whitney, Binney, Hatchett (who wrote in
1798) and others.
The advocates of the theory of organic origin are further divided on
the question whether petroleum is indigenous to the strata in which itis
found or has arisen through what may be termed secondary decomposi-
tion, and transference from one place to another.
The theory of the inorganic origin of petroleum is receiving less and
less support as the field of chemical investigation is extended, although
itis not to be denied that substances closely resembling certain forms of
petroleum may be produced by the action and interaction of inorganic-
forces. These forces are chiefly of a chemical nature and may come into
play in one or more of the following ways :
PETROLEUM OF INORGANIC ORIGIN
1. By the action of carbonic acid, or earthy carbonates, on the alkali
metals at high temperature.
2. By the action of water and acids on metallic carbide
3. By the action of steam and carbonic acid on iron or the sulphide of
iron at white heat.
4. By the action of volcanic gases on limestone. In this connection
itmay be stated that sulphur has been obtained by the action of hot vol-
canic gases on chalk. Both paraffins and defines were produced, also,
with separation of sulphur and the conversion of the chalk into gypsum.
Sulphur may be produced in this manner as well as by the action of sul-
phuretted hydrogen on sulphur dioxide and the oxidation of iron sulphide.
5. By the condensation of marsh gas.
6. By the direct union of carbon and hydrogen in the early stages of
the earth's history.
Some of these hypotheses are extremely ingenious, but for the most
part do not appear to be of practical importance. The}r may be com-
pared with the theories as to the inorganic origin of coal. Hirshing held
to the opinion that by the decomposition of limestone the carbon con-
tained inits carbonic acid might be set free and deposited as coal or coaly
material. Kleinschmidt afterwards developed the theory and calculated
that a cubic mile of limestone would yield eighty-four million tons of
coal, a fanciful idea, but not well supported by any known facts. The
inorganic origin of coal and the inorganic origin of petroleum seem to be
referable to the same line of reasoning. Many experiments have been
made with a view to establishing the probable inorganic origin of petro-
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leum and while it is evident that some of the substances obtained were
closely analogous to petroleum, and that in some cases these inorganic
forces may have contributed somewhat to the formation of petroleum, yet
they have been entirely subsidiary to the chemical and physical forces
which acted upon organic remains. It is not necessary to exclude inor-
ganic forces from among those whose operation may give rise to petro-
leum, but itmay be said that they are of minor importance.
PETKOLEUM OF OKGANIC OKIGIN.
By far the greater weight of opinion now inclines to the view that
petroleum is derived from the decomposition of animal and vegetable
remains. One of the most instructive experimental proofs of the deriva-
tion of petroleum-like substances from the distillation of animal matter
was made more than twelve years ago, by Engler. He distilled 1078
pounds of fish oil (from the Menhaden), commencing at a temperature
of 608° F. and a pressure of 147 pounds per square inch and ending with
a temperature of 752° F. and a pressure of 58.8 pounds per square inch.
The distillate amounted to 60 per cent, and had a specific gravity of
0.8105, was brown in color, showed a greenish fluorescence and had a
disagreeable odor, somewhat like acrolein. By fractional distillation the
distillate yielded pentane, hexane, both primary and secondary heptane,
primary octane and nonane, substances present incrude petroleum. The
distillate also yielded a lighting oilwhich could not be distinguished from
kerosene. The distillation of commercial olein gave results closely sim-
ilar to the products from the fish oiland it was inferred that the fish oil
was a mixture of olein, stearin and palmitin. It is worthy of note that
the distillation of dried fish gave results altogether different, no products
resembling petroleum having been obtained. The inference that Engler
himself made was that inthe process of the formation of petroleum from
animal remains nitrogenous matters had been removed, only the fats
yielding the oil. But some varieties of petroleum contain comparatively
large amounts of nitrogenous compounds so that this view of the matter
can not apply to all kinds of petroleum.
By a process of fractional distillation, with heat and pressure, or, it
may be, under pressure alone, animal and vegetable remains may be con-
verted intolight oils, these inturn into heavy oils, and these into asphalt,
etc. Prof. Peckharn regards the oils of New York, Pennsylvania, Ohio
and West Virginia as of vegetable origin, and the oils of Tennessee, Texas
and California as of animal origin, and suggests a vegetable origin for
such oils as have a paraffin base and an animal origin for such as have an
asphalt base. Prof. Orton considers itprobable that oil from shales and
sandstones is of vegetable and that from limestones of an animal origin.
It may well be that the more nitrogenous oils are of animal origin,
but we may refer the nitrogen content of some of them to the power pos-
sessed by certain bacilli of fixing this element. These, or other closely
analogous forms of vegetable life, have also the power of (1) absorbing
or (2) producing oil, together with organic sulphur compounds, as will
be noted, later. This is an important point in connection with certain
Texas and Louisiana oils which occur inassociation with sulphur depos-
its. As a general rule the amount of sulphur found in oils from lime-
stones is higher than in oils from shales, and this appears to hold good
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for Texas oils. Ithas an important bearing upon the oil industry, inas-
much, as the sulphur-bearing oils are refined with more difficulty than
oils free from this element. The amount of sulphur in crude petroleum
varies within wide limits, from less than one-tenth of one per cent, to
two and even three per cent.
Lesley was of the opinion that Pennsylvania oilhad been formed from
fossil fucoids (alga?), as well as from remains of an animal nature, such
as corals, etc., and this view was also supported by Ashburner.
A. S. Cooper, State Mineralogist of California, follows pretty much
along the same lines, in referring the origin of certain California oils to
marine vegetation, such as fucoids and other algae. Mention may be
made of the Sargasso Sea, an area lying towards the interior of the great
whirl of the Gulf Stream between the sixteenth and the thirty-eighth
parallels of north latitude. The greater thickness of the algse there is,
however, between the thirtieth and fiftieth parallels. The saiv/assum bac-
ciferum is more plentiful in this sea than any other species of gulf weed,
although other varieties are present.
Itis to be noticed in this connection that the largest known mass of
gulf weed, coming from the temperate and south temperate zones, is now
in the Sargasso Sea and reaches as far north, inlatitude, as the mouth of
the St. Lawrence river. May we infer that the gulf regions have been
the sources of some of the petroleum, and that fucoids, diatoms and other
algge have contributed to its formation ?
Among the more recent investigations which have been undertaken
with a view of studying the origin of petroleum, none is more fruitful of
suggestions than the work of Kraemer and Spilker. Taken in connection
with the work of biologists in determining the nature of the forces con-
cerned in the fixation of nitrogen by the roots of plants the researches of
these gentlemen are of the highest interest.
In the journal of the German Chemical Society, 1899, page 2940, will
be found this most important paper dealing withnature of the so-called
"Seeschlick" (sea slime, ooze) found under a peat bog in the Uckermark,
north of Berlin. Before giving the results of their investigations it may
be said that the presence of minute drops of oilin the plasma of certain
diatoms had previously been observed by Ernst Pfitzer and mention
made of the fact in his book on the manner of formation and the develop-
ment of the Bacillariaceae. The oil was visible under the microscope and
was further identified by its optical behavior. Kraemer and Spilker took
samples of peat from Franzenbad, in the northeastern part of Bohemia,
and from Elster, a few miles north inSaxony, and extracted them with
benzol. On evaporating the benzol they obtained a brownish-black, waxy
mass in which, after cooling, there were imbedded crystals of sulphur.
The amount of this waxy substance contained in the peat varied from
1.59 per cent, in the Elster to about 4 per cent, in the Franzenbad pro-
duct. The content of sulphur in the wax was 10.37 per cent, for Franz-
enbad and 11.26 per cent, for Elster. The association of this waxy mate-
rial with substances containing easily decomposable sulphur compounds
(yielding crystals of sulphur upon treatment with benzol and subsequent
evaporation) is a remarkable occurrence. Itshows that the power of cer-
tain diatoms to secrete oil is closely allied with the power to secrete
organic compounds of sulphur, the sulphur and the oil being present
together. Furthermore, this power of selective absorption of oil and
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sulphur by these diatoms may be compared with the absorption of nitro-
gen and nitrogenous compounds by bacilli attached to the roots of cer-
tain plants, such as clover, peas, etc. In the case of the fixation of nitro-
gen by bacilli we have one of the most beautiful illustrations of the power
of obscure forms of life to.influence vegetable growth and even to con-
dition it. In the case of the diatoms which absorb oil and sulphur com-
pounds we have a fruitful suggestion of the origin of petroleum and its
association with sulphur.
Itmay well be that the same or allied forms of life secrete nitrogen,
sulphur compounds and oil, for, as willpresently appear, nitrogenous
compounds are found inintimate association with the oiland the sulphur.
The term "absorption" has been employed, but it does not necessarily
imply that the oilexisted extraneous to the organism. Itmay have been
produced by itand segregated afterwards. But whether absorbed from
an outside source or created by the forces at work within the organism
itself, the fact remains that the oilis present in the plasma and present,
also, as a separate substance. Such oil may, therefore, be regarded as
indigenous to the stratum inwhich itoccurs and its origin is to be sought
among those obscure processes of the animal organism which, so far,
appear to elude more exact investigations. While it is hardly supposable
that sulphur, as such, exists in these diatoms, yet itdoes exist in easily
decomposable compounds, extractable by benzol and yielding crystals of
sulphur upon evaporation.
An abstract of Kraemer and Spilker's article is here given for the
reason that it is by far the most suggestive one that has appeared on
this subject within recent years. The conditions under which many of
the Texas oils seem to have arisen are similar to those which maintained
in the deposition and subsequent alteration of the substance described by
these investigators.
In the Uckermark, a subdivision of Prussia, north of Berlin, there
exists a great deposit of a material to which the name "Seeschlick" (sea
slime, ooze) has been applied. It underlies a peat bog and reaches a
depth of more than forty feet. It is a grayish brown, crumbly mass,
with a somewhat fatty feel in the hand. The average thickness of the
deposit, over more than 2200 acres, is about twenty-three feet, and the
peat covering has a thickness of about one foot.
The mass contains about ninety per cent, of water, which dries out
but slowly in the air, leaving a horny mass which pulverizes with dif-
ficulty. The mass contains, when dry, more than 3.00 per cent, of nitro-
gen and is used for fertilizing purposes and for the extraction of am-
monia on a large scale.
Under the microscope this slime is seen to consist principally of
diatoms, such, for instance, as jSTavieularia, Melosira, Pleurosigma, etc.,
with fragments of Desmids, ISTostoc and more highly organized plants.
Itis worthy of remark that some varieties of the Diatomaceae are abun-
dant inguano, a high]y nitrogenous material. Chemically they are dis-
tinguished from the Desmidiaceae by the siliceous character of their
shells. •
On treating the dried mass with benzol and evaporating this off there
remained a dark brown, paraffin-like substance which was but little
attacked by cold, fuming nitricacid. On warming the substance obtained
by benzol treatment itran together and made a waxy material which was
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very slowly soluble in alcohol. On crystallizing the alcoholic solution
there separated out a yellowish-white, crystalline powder which melted
at 75° C. (167° F.). The residue insoluble in alcohol closely resembled
paraffin oil obtained from certain petroleums.
By treating the sea slime with five per cent, hydrochloric acid (by
which operation about one-half of the weight was lost as hydrocarbons,
organic acids, etc.) and drying the insoluble portion there was obtained,
on the average, 3.6 per cent, of diatom-wax and this wax could hardly be
distinguished from ozokerite. Ithad a black-brown color, a fatty luster,
an asphalt fracture, melted between 50° and 70° C. (126° and 158° F.)
and contained 0.97 per cent, of sulphur. It contained, on combustion,
73.5 per cent, of carbon and 11.2 per cent, of hydrogen, with some oxygen.
By the investigation of various specimens of ozokerite the authors
found that the diatom-wax had closely similar properties and they argue
for a common origin of the two. While the case may not be fullymade
out and while further research may modify some of the views now held
there seems to be no doubt that we have here to do with an agency in the
formation of both petroleum and sulphur. Messrs. Kraemer and Spilker
have set forth the results of their investigations frankly and clearly, and
itis to be hoped that further research willbe undertaken by those qual-
ified to deal with such matters. Commenting on the paper of Kraemer
and Spilker, Mr. Clifford Kichardson (Jour. Soc. Chem. Industry, Feb.
28, 1900) speaks of the presence of the remains of foraminiferae in the
Texas oil sands and refers to the fact that in the Miocene shales of Cali-
fornia (the oilhorizon of the Pacific slope) there are large numbers of
diatoms, and that asphalt had been detected inthe shale particles.
Preference may be made to the works of A.F. Stahl and O. IST. Witt,
the latter of whom, in his Prometheus, has given in great detail the
results of his investigations of the nature of diatoms. It is said that not
much is known about diatoms that existed prior to the Tertiary, although
it is argued that, in all probability, they flourished in ages much more
remote. Itis in the Tertiary, and the formation immediately preceding
it, that we have in Texas the stores of lignite, sulphur and oil.
In order to investigate the matter with reference to conditions main-
taining here itwas decided to send an expedition to the west of the jetties
that have been constructed at the mouth of the Sabine Lake where it
empties into the Gulf of Mexico. For man3 r years ithas been known that
there was a bed of ooze at the bottom of the Gulf along the coast of Jef-
ferson county, and some willhave it that there is an oilpond in the sea
there. There is no doubt of the existence of a quiet spot inthe sea to the
west of the jetties, for the testimony of sailors, pilots, etc., is abundant
and satisfactory. Another such quiet spot is said to lie off Padre Island
and opposite the northern part of Cameron county. Itis said that sail-
ing vessels seek these spots in stormy weather arid are then comparatively
secure. Three expeditions that have gone to the so-called oilpond have
not been able to report favorably and there seems to be lacking any pos-
itive evidence that the calmness of these spots is due to an out-flow of
oil from an underground reservoir.
The expedition sent out by the Survey was for the purpose of securing
samples of ooze from different localities and observing whether or no
there were any indications of oil at the so-called oilpond.
The reports made are adverse to the existence of any oil at the pond,
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except such as manifestly has made its way down from the surface over-
flow at Beaumont.
The samples brought back were examined for the presence of oil-bear-
ing diatoms and for the presence of oiland sulphur.
The reports willappear in their proper place in this chapter.
So much interest has attached to the existence of the oilpond west of
the jetties that instructions were given to inquire into all the circum-
stances of the case and to make a personal visit to the pond in company
with some one who knew the locality well. But the reports as to its
existence were unfavorable and appear to confirm the opinion expressed
by the writer inthe Engineering and Mining Journal, February 9, 1901,
after visiting Sabine Pass.
The question does not concern itself with whether or no there is a calm
spot in the sea off the coast of Jefferson county, but whether this phe-
nomenon is due to the presence of oil that finds its way to the surface
from some underground source. Is there or is there not such an outflow
of oilthere ? To this question a negative answer must be made in so far
as concerns our present knowledge.
The true explanation of the so-called oil pond appears to be as fol-
lows: The bottom of the sea there is composed, for the most part, of a
thick black mud in which are imbedded various animal and vegetable
remains. Under the incipient decomposition that is nearly always in
progress in such material, substances of a more or less oily nature are
formed. The absorption or segregation of oilby means of certain diatoms
may also have contributed to the presence of oily substances in the ooze.
When this mass becomes stirred up by wave action and diffuses itself
through. the water, rising even to the surface, the roughness of the water
is affected ina manner comparable withthe action of oil. The soundings
in the so-called oilpond, according to Chart jNTo. 203 of the United States
Coast and Geodetic Survey, vary from four to sixteen feet, while outside
of the shallow water the depth increases to twenty and twenty-five feet,
the five fathom curve lying about a mile to the south. The oilpond area
is then a sort of terrace, the bottom of which is soft black mud and ooze.
At one place on the chart a rocky bottom is marked, but this lies outside
the area known as the pond and isbetween the present pond and the site
of the old pond. Waves beating upon a terrace laid in material which
from its very nature is more or less oily, or contains substances which
would act ina manner comparable with that of oil,would seem to present
the true explanation of the calmness of the area under discussion.
An examination of the map facing page 21 willshow the position of the
old pond and the new pond. Ten years ago the pond was much further
to the west than itis now and the easterly movement seems to have been
accelerated since the construction of the jetties. The so-called oil pond
is not an oil pond in any sense of the term, and such oil as is now to be
found in the ooze along the eastern part of the pond has come clown from
the surface overflow at Beaumont, through the Sabine Lake or the ship
canal.
The Lucas well began to flow on the 10th of January and continued
without intermission until the 19th, when it was capped. During this
time it discharged a very large quantity of oil, some of which certainly
made its way into HilJebrand's Bayou and so into the ship canal connect-
ing the elevator and docks below Port Arthur with Sabine. Both before
"Oil Pond," Mouth of Sabine, Jetties, etc.
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and after the fire on the 3rd of March a great deal of oil was poured out
on the ground from the Beaumont wells and considerable quantities of
ithave been found in the sharp angle between the shore line and the west
jetty. The samples of mud and ooze obtained from this place show the
presence of crude Beaumont oil, while no oil was obtained from the pond
proper or from the ooze at the bottom of the pond.
The microscopical and biological examinations were made by Mr. W.
H. Long, Jr., a Fellow in The University of Texas, and recently elected
Professor of Natural History in the North Texas Normal Institute, Den-
ton. The chemical examination was made by Mr.0. H. Palm, Assistant
Chemist to the Survey, while the accompanying map was prepared by Mr.
J. E. Johnson, a student in the Engineering Department of The Univer-
sity, from Chart No. 203 of the United States Coast and Geodetic Survey,
published at Washington, October, 1900.
The expedition to the pond and the jetties was composed of Mr. Ben-
jamin P. Hill,Assistant Geologist to the Survey, and Mr. Long.
Mr.Long's report is as follows :
. "On May 29th four specimens, to-wit, Nos. 4, o, 8 and 9, were obtained
from the apex of the west jetty and the shore ;Nos. 4 and 5 consisting of
ooze from point marked D on the map, in a mud flat which seems to be
the prolongation of the so-called oilpond.
"Specimen No. 8 was obtained from holes made in the mud and allow-
ing the holes to fillwith water, ooze and oil. Specimen No. 9is water
and surface ooze from near the point I).
"OnMay 30th specimens Nos. 1, 2, 3, 6 and 7 were obtained as follows :
"Specimen No. 1 is ooze from water six feet deep at point A, in the
so-called oilpond. This point is about one mile from seaward terminus
of west jetty and one mile from the shore line.
"Specimen No. 2 is ooze from the water four feet deep at point B in
the so-called oil pond, and is about two and one-fourth miles from the
seaward end of the west jetty and five-eighths of a mile from shore.
"Specimen No. 3 is ooze from water six feet deep at point C in the
so-called oilpond, and this point is two miles from the seaward end of
the west jetty and one mile from shore.
"Specimen No. 6 is black mud from five feet beneath the surface of
the soil at point E, and this point is about four miles down the coast and
opposite the so-called oilpond.
"Specimen No. 7 consists of mud rolled ashore by the action of the
waves at point marked E.
"The microscopical examination of the specimens gave the following
results :
"Specimen No. 1 consists of ooze from point A in the so-called oil
pond, taken from a depth of six feet. No living animal or vegetable
forms were found, but there were present many empty shells of diatoms.
These shells formed only a small part of the ooze. The ooze was of a
black color and seemed to be composed of thoroughly macerated organic
matter, mixed with grains of silica and a number of semi-transparent
globular and oblong bodies. These bodies seemed to be silica nodules in
process of formation around diatom shells as a nucleus.
"Specimens Nos. 2 and 3 consisted of practically the same constituents
as Specimen No. 1.
"Specimens Nos. 4 and 5 were also similar to Specimens Nos. 131 3 2 and
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3, but the diatom shells seemed to be more numerous and occasionally a
dead diatom could be found whose shell included oilglobules.
"In Specimen No. 6 the diatom shells were not so abundant, but they
were of a greater variety of forms and were much broken.
"Specimen No. 7 had a few diatom shells init and was otherwise sim-
ilar to the preceding specimens.
"Specimen No. 8 contained no living diatoms and only a few diatom
shells. In regard to this specimen itis to be observed that it contained
a notable amount of oil which closely resembles the crude Beaumont oil
and which appears to have been brought down from the Beaumont dis-
trict through the bayous that empty into Sabine Lake and into the ship
canal. The oilhas all the characteristics of the Beaumont oil.
"There were no living diatoms in No. 8.
"Specimen No. 9, which is the water and surface ooze from near the
same locality as No. 8, contains much less free oil and shows a large
number of living diatoms, mainly of one species, Navicula,* with one
species of Pleurosigma. Both the Navicula and the Pleurosigma con-
tained relatively large globules of oil in their plasma. These oilglobules
were especially abundant in the Navicula. They were of various sizes and
very irregularly distributed throughout the body of the diatom, the
greater number collecting in the center and consequently around the
nucleus. The oil globules in the Pleurosigma were not so abundant or
so large as in the Navicula, nor did they tend to collect about the center
as in the other species.
"On the death of the diatom the oilglobules seem to separate from the
other contents of the shell and finally to pass out of it.
"The ooze in which these diatoms were found had petroleum entangled
init and it is, therefore, possible that the oilglobules seen inthe diatoms
were absorbed from the surrounding media. On the other hand, it is
well known that oil in place of starch is one of the first products of
assimilation indiatoms. Itwould not seem impossible that the oilglob-
ules observed in the diatoms were a direct product of assimilation, but as
to this point further observation and study are needed.
"On account of the roughness of the water during the trip no surface
material was collected. No oil was at any time visible on the surface of
the pond. If the oilglobules in the diatoms of Specimen No. 9 are the
product of the vital forces of the plant and not absorbed from the sur-
rounding medium, it is to be hoped that further study willthrow some
additional light upon the origin of the petroleum of the coastal plain."
EXPLANATION OF PLATE.
The drawings for this plate were made by Mr. W. 11. Long, Jr., from
material obtained from Specimen No. 9. iiverage specimens of each
species were used, and each figure was drawn by the aid of an Abbe
Camera Lucida to a magnification of about 900 diameters, so that the
dimensions of the figure in millimeters represent, approximately, the
actual size of the plant in microns. All the figures are drawn to the
same scale.
*In the American Naturalist, Vol. XXVI,pp. 505-506, Lewis Woolman and C.
Henry Kain described nine forms of fresh-water Navicula, obtained from the
Blanco canyon beds, Crosby county, Texas, in the Staked Plains.
Diatoms
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A represents a girdle, or lateral, view of a livingfrustule of a Navicula,
showing the endochrome plates, valve markings and oilglobules. The
size is 145x30 microns. A2A2 is the same view of a dead frustule of Navic-
ula with its contents disintegrating and valves falling apart, but with
the oil globules stillpresent. The surface markings on the valves are
not shown.
B± and 2 is a surface, or valve-side, view of living frustules of Pleu-
rosigma, showing endochrome plates and oil globules. Size 75x10
microns.
C is a surface, or valve-side, view of a living frustule of Navicula,
showing shape and size of endochrome plates, nucleus, oilglobules, etc.
The chemical examination of the samples showed that there were only
two that contained any oil, viz.,Nos. 4 and 9, both these samples coining
from the apex of the west jetty and the shore. Under the microscope, as
already observed, Specimen No. 4 showed no living diatoms, but occasion-
ally a dead diatom could be found whose shell included oil globules.
Specimen No. 9 under the microscope showed living diatoms which
contained oil globules. Inasmuch as Nos. 4 and 9 were evidently con-
taminated with crude Beaumont oil, which is known to contain sulphur,
they were not examined for this substance. The benzol extract of all
the other samples was evaporated and allowed to cool. On cooling, sul-
phur separated out in the crystalline condition. The benzol extract of
these specimens showed no oil. It is to be concluded, therefore, that the
ooze from beneath the so-called oil pond does not contain oil, but- does
contain organic compounds of sulphur and that the sulphur may be
crystallized out from solution in benzol.
We may have here the beginning of a deposit of sulphur or sulphur
compounds not necessarily inclose association with oil,but forming, pos-
sibly, a stratum above the oil and comparable in this respect to the
deposits known to overlie the oil in the Beaumont field. As the ooze
which contained the sulphur did not contain any living diatoms and as
the oil globules in the diatoms are separated from the shell upon the
death of the plant it would appear that the oil present in the diatom
while living had been diffused through the water or segregated in places
which were not located. The matter must be left for future investiga-
tion and there is no point inconnection with the origin of petroleum and
sulphur deposits which merits more attention.
Dr. A.L.Metz, Tulane University, New Orleans, examined some mate-
rial obtained from the coast of Jefferson county, and communicates to
us, under date of July Ist, his results.
Sample No. 1 was a specimen of asphaltum (sea-wax) from the beach
due north of the oilpond. Itcontained :
Per cent.
Total bitumen 98.24
Organic matter other than bitumen 1.44
Mineral matter 0.32
In this material there were no soluble salts and no free sulphur. The
bitumen extracted by carbon bisulphide yielded 5.30 per cent, of a vol-
atile inflammable oil,at a temperature of 260° F.;besides 83.27 per cent,
of petrolene, 10.17 per cent, of asphaltene and 1.26 per cent, of retene.
At 75° F. the material could be easily indented; at 90° F. it did not
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flow,but could be easily bent; at 100° F. it flowed and could be pulled
into strands; at 125° F. itmelted. The flash point was found to be
280° F.
Sample ~No. 2 was taken from the marsh north of point on the beach




Organic matter other than bitumen 1.20
Mineral matter 3.46
In this material there were no soluble salts and no free sulphur. The
bitumen extracted by carbon bisulphide yielded 64.79 per cent, of petro-
lene, and 35.12 per cent, of asphaltene, with a trace of retene. At ordi-
nary temperature the material is brittle. At 150° F. it softens and is
easily bent; at 180° F. it does not flow, but can be drawn into strands,
which are quite brittle; at 212° F. it flows. The flash point was found
to be above 300° F.
These analyses were made by Dr. Metz for Mr. Gr. W. Turner, Presi-
dent of the OilPond Company, and were kindly sent to us, at our request,
by permission of Mr. Turner. They throw light upon the composition
of this sea-wax, which has been picked up along the coast, from Sabine
to Brownsville, formany years, but are disconnected from the existence of
the oilpond off the coast of Jefferson county. This wax has drifted in
at many localities along the coast and comes from no one knows whence.
Dr. Metz writes that he is not responsible for the statements, purport-
ing to come from him, that these samples were obtained from the oil
pond. As a matter of fact they did not come from the pond, but from
the beach.
Material which was obtained by this Survey from the pond showed the
entire absence of oil and the presence of organic compounds of sulphur,
so easily decomposable that they yielded crystals of sulphur upon evapora-
tion of the benzol extract. In the sea-wax Dr. Metz found an inflam-
mable oil, but no free sulphur, or compounds which yielded itupon
proper treatment.
Wax of closely similar composition may be obtained at many places in
this State, as, for instance, near Greenville, Hunt county; near Burnet,
Burnet county; from the asphalt deposits inUvalde county, etc., etc. It
is a derivative of petroleum, but may exist where petroleum in paying
quantities does not exist.
As Mr. Long remarks, inhis very interesting and suggestive report,
further study willbe required before we can arrive at any definite con-
clusion as to the part played by these diatoms in the formation of petro-
leum, and yet sufficient evidence is to hand to warrant the connection of
these low forms of vegetable life with petroleum. In specimen No. 8
there was a good deal of crude petroleum, many shells of diatoms, but
no living diatoms. In Specimen No. 9 there was some crude oil and
many living diatoms which showed oil globules inthe plasma. It is pos-
sible that upon the secretion of a certain amount of oilthe diatom dies,
or that itis not able to maintain its existence in an oil medium. Itis
not often that a dead diatom still containing oil can be seen, for almost
immediately upon its death the two parts of the shell separate and the
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oil escapes. What causes the death of the diatom? It may secrete oil
until itis no longer able to maintain its existence, just as the madrepores
or other coral-forming animals do withrespect to carbonate of lime. So
far as concerns the absorption of oil from an oil-bearing medium, it is
known that certain low forms of life,such as the Bacillariaceae, Desmids,
etc., contain oil globules under ordinary circumstances; they could not
have absorbed it,.as such, from an extraneous source. Oil is a product
of certain vital functions, irrespective of the environment and whether
itcontains oil or not.
It is a point which can not be settled without much study and the
examination of many different kinds of ooze or other material likely to
be the habitat of the algse, or analogous forms of life.
Whether we have now off the coast of Texas an oil-bearing deposit in
process of formation is an open question. The conditions that might
give rise to oil appear to be present and the scientific imagination may
well project itself forward until the present accumulations of vegetable
and animal matter, forming the thick black mud underneath the so-called
oilpond and elsewhere along the coast, shall have been buried deeply and
had time to yield up their oil by processes of spontaneous distillation.
What is going on there now has gone on for a great many years, and pres-
ent conditions, or conditions very similar to them, have marked the
coastal plain since the early Tertiary. Climatic conditions have not
greatly changed and the slow encroachment of the land on the sea and of
the sea on the land has progressed along lines not radically different
from those along which present changes are progressing. Here and there,
where the conditions were most favorable, the vegetable and animal
remains of the Tertiary gave rise to local oildeposits, but these deposits
were not of regular extent.
The drillhas sho\Vn that even in the Beaumont field there are dry
holes, and we may anticipate them in other parts of the coastal plain. It
is practically impossible that every hole should reveal oil inpaying quan-
tities. Just what has induced its segregation no one, perhaps, is prepared
to say, but that it is segregated into deposits of greater or less extent no
one can deny.
If we may connect the action of diatoms with the formation of oil
deposits we would go far toward settling the origin of much of the oilof
the coastal plain.
The association of sulphur and petroleum, especially throughout the
area covered by the Tertiary in Texas, and also, but to much less extent,
ir.the Cretaceous, affords another indication of the diatomaceous origin
of these two substances. In the benzol extract of the peat from Elster
and Franzenbad, examined by Kraemer and Spilker, sulphur crystals
were observed. The forces that were active in the formation of petro-
leum-like bodies seem also to have effected the absorption of organic
compounds of sulphur easily extractable by benzol and yielding crystals
of sulphur upon evaporation. In the area covered by the coastal plain
in. Louisiana and Texas deposits of sulphur in association with oil have
frequently been observed. In the Beaumont district crystals of sulphur
have been obtained from more than one oil well and the statement is
made that at least one of the wells went down through a considerable
layer of this substance. For several years past attempts have been made
to obtain the sulphur underlying the coastal plain in the lower part of
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Louisiana, especially in Calcasieu Parish, with varying success. Some
of the early operators in the Beaumont field were searching for sulphur
in the hope that the quick-sand which had given so much trouble in
Louisiana would be found to be of less extent inJefferson county, Texas.
Throughout the entir^ coastal region, extending from the Sabine river
in a great curve to the Eio Grande, itis possible that the oilwillbe found
in connection with sulphur. We know this to be the ease in Jefferson,
at one end of the curve, and in Starr and Zapata counties at the other
end of the curve. The conditions between these points, although they
are separated by 380 miles of territory, are closely similar to those which
exist at the extremes. Native sulphur has been found in association with
the oil of Jefferson and with the oilof Starr and Zapata. There are
indication of the existence of sulphur compounds at Damond's Mound,
Brazoria county, and in the Galveston deep well, at the depth of 2387 to
2410 feet iron pyrite was found, with lignite, and again between 2425
and 2432 feet. Atmany different depths in this well lignite was found
and many other remains of an organic nature. In the first, or Lucas, oil
well at Beaumont pyrite was found between 352 and 376 feet in depth,
again at 563 to 588, at 718 to 785, 785 to 834, and 834 to 854. Lignite
was found at 395 to 440 and 448 to 508. Sulphuretted hydrogen was
found at 509 to 528. In the Beatty well, near the Lucas, sulphur was
found at 940 to 980, and in the Higgins well at 1030.
Five miles southwest of Calvert, Kobertson county, beds of lignite,
alternating with clay, occurred to 277 feet, and the water was sulphurous.
At Giddings, Lee county, a six-foot bed of lignite was found at 80 feet
and a four-foot bed at 120 feet. On the Astin plantation, Eobertson
county, sulphur water was found at the depth of 700 feet. At Lamb's
Springs, Grimes county, sulphur water was found at a depth of 547 feet.
At Jefferson, Marion county, sulphur water was found at a depth of 802
feet. These instances of the occurrence of sulphur water in the area of
the coastal plain are taken from a paper by J. A. Singley in the Fourth
Annual Eeport of the Geological' Survey of Texas, 1892.
Other instances might be given in illustration of the occurrence of
sulphur-bearing compounds throughout the Tertiary in Texas, but these
will suffice. Itis not to be understood that the presence of sulphur or
sulphur compounds is to be taken as an indication of the presence of oil
in commercial quantities. Many wells were bored in what is now con-
sidered the oil area, i.c., the coastal plain, without coming upon any oil
indications, although sulphur compounds were found. While the sulphur
appears to go with the oil there are many localities where the oil d.oes
not seem to go with the sulphur, judging from the records of numerous
wells. So far as is now known the oils of the coastal plain are sulphur
oils and the rock with which the Beaumont oil is associated and which
forms the capping over the oil, contains 1.80 per cent, of total sulphur
and 1.58 per cent, of sulphur, free and in organic compounds.
The area covered by the coastal plain seems to have been formed under
conditions that allowed of the formation of beds of lignite, together with
pyrite and other sulphur compounds, and petroleum. Whether these have
had a common origin, or whether the original substances have suffered
radical changes in the course of time, only further research can deter-
mine with positiveness.
Mention may be made of the existence of sulphur deposits in Medina
No. 1. 15 Diam. No. 2. 60 Diam. No. 3.105 Diam.Microphotographs of Section of the Limestone Cap-Rock, Beaumont.
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county, six miles south of Castroville, and within about four miles of
the Southern Pacific Eailway. Southwest of these deposits and at a
distance of about fifteen miles is a known oildeposit, and an analysis of
the oil is given on page 50 under the heading "Oil from near Dunlay,
Medina county." This area is probably Cretaceous. The sulphur here is
found at a depth of about forty feet, but has not been thoroughly inves-
tigated.
Well crystallized pyrite has been obtained from one of the Beaumont
wells at a considerable depth, and the limestone overlaying the oiland
forming the so-called "cap rock" shows crystals of sulphur. An analysis
of this rock was made in the laboratory of the survey by Mr. S. H. Wor-
rell with the following results :
Analysis of the Limestone Forming the Cap Rock of the
Beaumont Oil.
A notable feature of this rock is the presence of free sulphur and sul-
phur in organic combination. This tends to strengthen still further the
view that in this part of the coastal plain the association between the oil
and the sulphur is very close.
A piece of this rock was sent to Prof. Jas. F.Kemp, Columbia College,
N.V., formicroscopical examination and the preparation of micro-photo-
graphs. Engravings are shown: No. 1, 15 diameters; Eo. 2, 60 diam-
eters, and ISTo. 3, 105 diameters. There appears to be nothing unusual in
the section.
Inmany parts of east Texas (in the Tertian^) there are beds of lignite
carrying erj^stals of pyrite and throughout 'this area generally oil has
been found in small quantities. Itis very common to find lignite im-
pregnated with pyrite, and some otherwise useful deposits are rendered
almost valueless from the presence of such sulphur compounds.
We have also in west Texas an instance of the association of oil and
sulphur compounds. In the cienega, or marsh, that extends to the north-
east of Fort Stockton, Pecos county, we have a striking illustration of
the principle under discussion. According to a statement of Hon. 0. W.
Williams, this cienega begins about two miles from Fort Stockton and
occupies an area about eight miles in length by two miles in breadth.
Sulphur springs, or "seeps,'' are plentiful throughout this area and the
upper end is within six miles of a locality where oil issues from the
ground, the intervening land being of practically the same character,
although not marshy. The analysis of this oil is given on page 51.o— ./ j o x o
In the marsh and underneath a covering of about a foot of earth and
vegetable matter is a bed of peat of a thickness of one and one-half feet,
underlaid by reddish-yellow clay. At one time the peat caught fire and
Silica 0.40
Oxide of iron j Q-QOxide of aluminum j
Lime 54.89
Magnesia trace.
Sulphur as free sulphur and inorganic combination. 1.58




burned for more than a year, smouldering for the most part, but bursting-
into flame at intervals. There are no known deposits of sulphur in the
immediate vicinity, but in El Paso county and in a formation closely
similar there are extensive deposits. This locality is about 100 miles
northwest from Fort Stockton, but geologically there is very little dif-
ference.
Itis possible that the origin of the sulphur deposits in this part of the
State is to be sought in the action of volcanic gases on limestone, whereby
there would result sulphur, gypsum and various hydrocarbons. Igneous
rocks are found in that part of the State, c. g., in the Davis mountains,,
and we may have here an instance of the action of inorganic forces in
the production of sulphur and oil.
The formation of oiland of sulphur and its compounds ma}r have gone-
on together and it is possible also that inorganic and organic agencies
were concerned in the creation of the same deposit. There are parts of
the State, c. g., the coastal plain, where the evidences of the organic
origin of petroleum and sulphur are more apparent, but there are other
parts where the inorganic forces may well have played a part, c. g.,beyond
the Pecos river, where intrusions of igneous rocks have come up through
limestone. It is possible also that forces now in operation are storing"
up the material from which the future supplies of oil are to be obtained,.
just as the madrepores, millepores, etc., are constructing what may here-
after be the frame-work of continents. The activities in these obscure
forms of life are difficult to distinguish and classify, and what we now
observe ma}r be the end reactions of a long series of operations visible
only in their final results. The fixation of nitrogen by certain bacilli,
the absorption or secretion of oiland sulphur compounds by diatoms, the
building up of great structures by the coral-forming animals, are pro-
cesses made manifest to us chiefly through the results. One may object
that it would take an enormous stretch of time to allow of such results,
but time is of no consequence insuch calculations. Itrequires the timber
growing on an acre of fairly wellwooded land to make an inch of coal,
and we may allow many generations of diatoms for a single pint of oil.
These suggestions are made in the hope that further research will be-




Oil and Gas-Bearing Formations.
DEVONIAN.
The Devonian, which is the great oil bearing horizon inPennsylvania
and West Virginia, is developed but sparingly in Texas, and so far as
known, is not oilbearing here, at least ina commercial sense. Itmay be
that some of the black shales lying to the west of the Coal Measures, and
between these and the Permian, classed now as Sub-Carboniferous, may
be found to be Devonian, and itis possible that they willproduce oilin
commercial quantities. This area has not been drilled over and but little
is known about it.
Some of these black shales burn readily in the fire and contain both gas
and oil. A notable phenomenon in connection with these shales, in the
vicinity of Lampasas, is the occurrence of very hard, close-grained, black
nodules, consisting of carbonate of lime with some phosphate of lime.
These nodules appear to be interbedded with the black shales and closely
resemble some of the phosphatic nodules from the Devonian in Tennes-
see. Beyond the identification of these nodules as phosphatic, which has
recently been done by this Survey, they have not been thoroughly studied.
Itis hoped, however, to devote some time to them within the near future.
Lying as they do ina position similar to that of the Tennessee phosphate,
they may be taken to indicate the presence of Devonian shales instead of
Sub -Carboniferous.*
Heavy black shales are developed on a large scale near the mouth of
the Concho river, in the northeast part of Concho county, and near Lam-
pasas; here they can be found in great extent, with inclusions of these
phosphatic nodules.
THE SUB-CARBONIFEROUS AND CARBONIFEROUS
According to the 2nd. An. Eep. Geol. Survey of Texas, 1890, p. 369,
the counties which are in whole or inpart Carboniferous, are the follow-
ing: Montague, Wise, Jack, Parker, Palo Pinto, Young, Throckmorton,
Stephens, Eastland, Erath, Callahan, Coleman, Brown, San Saba, Lam-
pasas, McCulloch, Concho, Runnels, Taylor, and Shackelford. There is
also some Carboniferous in Burnet county, in the vicinity of Marble
Falls, and inLlano county, inHoney Creek Cove.
In this State the Carboniferous formation occupies an irregularly
shaped area extending, in a general way, from the San Saba river in
McCulloch and San Saba counties, in a north and northeast direction, to
the Bed river, the northern boundary of Montague county. Its extreme
length from southwest to northeast is about 225 miles, and its greatest
width, from a point south of Weatherford, Parker county, to a point east
of Abilene, Taylor county, is about 100 miles. It does not maintain this
*Some of the so-called "stink-stones" mentioned in the 2nd. An. Rep. Geol. Survey
of Texas, p. 401, are phosphatic.
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width, narrowing toward the south and especially toward the north and
the northeast. The total area of the Carboniferous and the Sub-Carbon-
iferous may be taken at about 15,000 square miles, the exact extent not
having been as yet determined. Within this area both oil and natural
gas have been found in many places, but no commerical use has, as yet,
been made of them.
In the 2nd. An.Rep. Geol. Survey of Texas, 1890, p. 444, there is a list
of the localities where natural gas had been found within the Carbonifer-
ous area. This list is as follows :
Natural Gas inthe Carboniferous.
At Brownwood, Brown county, eighteen miles northeast of Trickham,
oil was found in the Carboniferous shales. These shales outcrop near
Lampasas, sixty miles to the southeast, at McAnnelly's Bend on the San
Saba river, forty miles south of Brownwood, and. at Brady, McCulloch
county, about the same distance to the southwest. At Milburn, in the
northeast corner of McCulloch county, oil was observed oozing from the
sandstone.
At several places along the southern border of the Central Coal Field
natural gas has been found, not only at Trickham, as above mentioned,
but also a mile west of Trickham, where itwas encountered at a depth of
280 feet. At this place the gas was ignited and burned with a flame
twenty feet high. Three miles southwest of Waldrip, McCulloch county,
gas and salt Avater were found at eighty feet, and four miles south of
San Angelo, Tom Green county, gas was struck at 325 feet, coming, per-
haps, from a point somewhat higher up than the total depth.
The coal that is now mined in the Carboniferous comes from the coun-
ties of Coleman, Erath, Palo Pinto, Wise and Parker.
During the last few months there has been considerable activity in the
Carboniferous area. In Montague county, northwest of Dallas and Fort
Worth, the oil field appears to extend from St. Jo in an easterly direc-
tion to Muenster, Cooke county. InJack county, nine and one-half miles
north of Jacksboro, and about sixty miles northwest of Fort Worth, oil
has been found at a depth of 117 feet. In Palo Pinto county, near
Strawn, the borings for coal have found oil, innearly every instance, at
depths varying from 400 to 600 feet Oil "seeps" have been observed on
the western edge of the coal measures inYoung county and natural gas
has been found in three holes, varying in depth from 130 to 240 feet.
In Brown county about eight years ago several wells were bored, one of
























Along the western side of this area would appear to be the most favor-
able localities for prospecting for oil and natural gas. The presence of
the one may be taken as indicative of the existence of the other, but only
the drill can ascertain whether or not the oil willbe found in commercial
quantities. Many of the localities within the Carboniferous are now
somewhat remote from rail, and the discovery of oil in commercial
amounts would not be as important as the discoveries in more favored
localities. Still, it is possible to pipe oil over great distances for it is
not a commodity that has to await the arrival of freight trains.
Insumming up the situation in the Carboniferous, including the Sub-
Carboniferous, it may be said that while both oil and gas are known to
exist, yet itis not known that they are of commercial importance. With
the work now in progress it is fair to assume that we shall be able to
make a positive statement within the next twelve months, perhaps sooner.
The Montague-Cooke field is likely to show some developments within
the immediate future.
As to Young county : lam informed by Mr. G. A. Graham, Graham,
that the first boring near Graham was made by his brother, K. G. Gra-
ham, and himself, in1871-72-73, to obtain salt water and gas. Following
is a section of the well:
Section of Well at Graham, Young Country
The first gas was struck at a depth of 371 feet, and there was a steady
increase for the ensuing twenty feet.
Several years ago while digging a wrellnear St. Jo, a deposit of almost
pure asphalt was reported at a depth of thirty-five feet, but as the men
were in search of water and did not care especially for asphalt, the well
391
Brown clay, very hard 8
Fire clay, blue and yellowish 148
Fire clay wTith thin stratum of shale 70
Dark brown shale, very hard, increase of gas. .. 8.5
Hard red shale, increase of gas 10
Bluish sandstone, increase of gas 1.5
Clay and slate 9
Bluish fire clay 42
Compact hard brown clay 5
Brown sandstone, porous and gaseous 5
Sandy loam and earth 16
Blue sandy clay 3
Gravel and quick-sand 8
Coarse conglomerate 16
Cream colored fire clay, good quality 8
Soft sandstone, yellowish black color 10
Sandstone, similar to preceding, but harder. .. 5
Coal, good 1
Soft sandstone, coarse and yellow. 4
Hard quartzose conglomerate 13
Feet.
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was filled, up. Samples of the asphalt obtained from near St. Jo have
been sent to the Survey, inaddition to the samples of asphalt rock. They
are of good quality. The area over which the asphalt rock is found is
said to be about twelve miles wide, and of unknown extent toward the
northwest, St. Jo occupying about the middle of the deposit at its lower
or southeast end.
The existence of asphalt in Montague and Cooke counties has been
known for some years, but the field has been little explored. Its nearness
to cities and towns in that part of the State would seem to offer very
favorable opportunities for using it as a paving material, and this has
been done to some extent in St. Jo, with good results.
In the latter part of April of this year, gas and oilwere struck in a
well a mile north of Muenster. The oil was first found at a depth of 100
feet, but was largely of an asphaltic nature, being black and somewhat
thick. What the developments willbe indepth remains to be seen. The
Montague-Cooke field is worthy of further investigation, and the results
of work now in progress willbe awaited with a great deal of interest.
The field lies between the Carboniferous and the Cretaceous, with no
very clearly defined limits as yet. Even where the Cretaceous shows on
the surface it is possible that the drillwillpenetrate the Coal Measures
indepth, or possibly the Devonian. The Carboniferous formation inthat
part of the State is considerably narrower than is the case farther toward
the southwest, and the connection of the Montague-Cooke field with the
uplift near Graham may lead to a closer knowledge of the commercial
possibilities with respect to asphalt, oiland gas.
In a well bored twenty-five miles west of Graham, on Young county
school land, gas was found at 175 feet, and again at 364. There are 300
feet of salt water in the well and at times it is forced out by the gas,
which, on ignition, burns with.a flame twenty feet high. No oil was
found in this well, although some has been found in neighboring wells.
Another well,175 feet deep, nineteen miles southwest from Graham, had
a strong flow of gas, but is now caved in.
The Falls at Graham appear to be the dividing line between the salt
water and the fresh, the former being below the Falls. The dip of the
rocks is about twenty-five feet per mile west and northwest, but at the
uplift, a mile north of Graham, the dip increases to forty-five and even
to sixty degrees.
Along the uplift, which extends northeast and southwest of Graham
for a total distance of about forty miles, there are indications of both gas
and oil, and it is probable that in this region systematic prospecting
would reveal either gas or oil, or both, incommercial quantities.
An extension of this line for sixty miles to the northeast would bring
one to the vicinity of St. Jo, Montague county, and Muenster, Cooke
county, where the "indications for both gas and oil are of an encouraging
nature.
St. Jo is on the eastern edge of Montague county and Muenster is
about twelve miles southeast of St. Jo. They lie a little east of the line
of the Carboniferous, the Cretaceous impinging somewhat upon ithere.
In the vicinity of St. Jo there are extensive deposits of asphalt rock,
samples of which showed the following composition in the laboratory of
this Survey:
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Analyses of Asphalt Rocks from Near St. Jo, Montague County.
These would show, in total bitumen, 14.51 and 10.3 per cent., respect-
ively.
In connection with the heavy black oil shales of the Carboniferous and
Sub-Carboniferous, itmay be of interest to state that the oil-shale indus-
try in Scotland is still carried on. The production of oil-shale in 1898
was 2,133,409 tons, valued at $2,592,090. It is said that a ton of this
bituminous shale affords very nearly a barrel of petroleum distillate,, and
that this has about the value of a barrel of American crude oillaid down
inScotland. From each ton of the shale there is likewise obtained about
fifty pounds of sulphate of. ammonia, worth about $2.50 per hundred
pounds.
From 100 gallons of the crude shale oil there are obtained thirty gal-
lons of fair illuminating oil,sixteen gallons of heavy oil,fourteen gallons
of paraffin scale, eight gallons of lighter oils, and five gallons of petro-
leum spirit, besides coke and tar suitable for fuel. So far as at present
known there are no analyses of the oil shales of Texas available, but it
would appear that an industry which paid from fifteen to twenty per
cent, during the year 1898 in Scotland, might not be incapable of exploit-
ation here.
Petrolene 6.75 8.4Asphaltene 7.76 ].y
Carbonate of lime 81.33 88.2
Insoluble siliceous matter 4.16 1.5
Per cent.
These would show, in total bitumen, 10.20, 11.38, 8.76, 14.81 and 16.01
per cent., respectively.
Samples from Burnet county (Carboniferous [?]) gave:
12 3 4 5
Petrolene 5.12 6.07 5.45 7.13 9.28
Asphalteae 5.08 5.31 3.31 7.68 6.73
Carbonate of lime 7.09 85.44 14.80 84.91 78.73
Insoluble siliceous matter 82.11 3.18 76.44 0.28 5.26
Per cent.
cent., respectively.
Samples from Uvalde county (Cretaceous) gave:
These would show, in total bitumen, 5.76, 10.60, 10.0 and 2.1 per
12 3 4
Petrolene 5.31 7.00 8.8 1.9
Asphaltene 0.45 3.60 1.2 0.2
Carbonate of lime 0.56 trace 3.0 28.1
Insoluble siliceous matter 93.68 89.20 87.0 09.8
Per cent.
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ANALYSISOF OIL FROM JACK COUNTY.
A.L.Metz, Tulane University, IST. 0.
CERTIFICATE OF ANALYSIS
"Of a sample of crude petroleum received of the Sabine Oil and Min-
eral Co. through Mr. Win. Jordan and reported by him as having been
taken from land in Jack county, Texas, about eight (8) miles from
Jacksboro station on land belonging to the Sabine Oil and Mineral Co.
Physical Appearance. —The oil has a brownish-black color, is heavy,
having a specific gravity of 0.921. The boiling point of the crude oil
is 137° Cent. (278.6° Fahr.).
Results of Fractional Distillation with Special Precautions
Against "Cracking."
The analysis of the crude petroleum indicates that the greater portion
of the oilis composed of hydrocarbons which are well suited for lubri-
cating purposes. The crude oilcontains sulphur compounds, the amount
of sulphur present in the oil as it was received being 1.42 per cent.
Grit in oil 0.99
Water 2.25
Asphaltmn 13.64
A portion of the distillate obtained from the direct distillation of the
crude oilwas subjected to a second distillation, the apparatus so arranged
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By the process of "cracking" the amount of illuminating oils have
been very materially increased and the quantity of lubricating oils dimin-
ished. The "cracking" of this oil was accomplished by direct fire and
the apparatus so arragned that the condensed portions of the oilfellback
into the retort, thereby coining in contact with a higher heat and split-
ting into lighter hydrocarbons. Solid paraffin was not found in the
crude oil or in any of the refined products. The refined products were
submitted to a low degree of cold without congealing.
The mineral constituents, after freeing the crude oil from grit,
amounted to an insignificant trace."
In the United States the production of shale oilhas long since passed
away, owing to the greater cheapness with which natural petroleum is
obtained. The interest that may attach to the Texas oil shales must,
therefore, lie considered not very immediate.
The exploitation of the Sub-Carboniferous and Carboniferous area
willnaturally follow along the lines of oiland natural gas, and the indi-
cations are, in many places, sufficiently encouraging to warrant more
extensive prospecting.
CRETACEOUS.
The next oil horizon above the Sub-Carboniferous and Carboniferous
is the Cretaceous. This occupies a very large area in Texas, probably in
excess of 100,000 square miles. Its northern boundary is the Eed river
from a point west of the Arkansas-Indian Territory line, to Cooke
county. Itforms a great belt across the State ina general southerly and
southwesterly direction, with the Tertiary on the east and the Carbonif-
erous and Silurian on the west. The eastern boundary passes near Corsi-
cana, Navarro county; Cameron, Milam county; Elgin, Bastrop county;
Lockhart, Caldwell county; Sequin, G-uadalupe county; Pearsall, Frio
county; and comes to the Eio Grande at Laredo, Webb county. North-
west of Laredo there is Tertiary (Eagle Pass coal field) in Dimmit and
Maverick counties. San Antonio, Bexar county, is well within the area.
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river, and extends up to and into New Mexico. The quicksilver deposits
in the southern part of Brewster county are in the Cretaceous, as also the
sulphur deposits in the northwestern part of El Paso county, south of
Delaware Creek, and the oil deposits in Pecos county, northeast of Fort
Stockton.
The Corsicana, Bexar county, and Medina county, oildistricts, are in
this formation, and, with the exception of the oil produced at Xacog-
doches and Sour Lake, it furnished practically all of the oilobtained in
Texas up to the opening of the Beaumont field. The oil from the Cre-
taceous varies somewhat in quality. Heavy oils and light oils are found
at Corsicana; the Bexar county oils, so far as known, are not so good for
the manufacture of illuminating oils as some of the Corsicana oils,
although excellent for lubricating purposes, while the Medina county oil
carries as much as 32.60 per cent, of illuminating oil. The sample of
Pecos county oil was obtained from a "seep" and can not, therefore, be
compared with the others. By far the greater quantity of the oilso far
obtained from the Cretaceous is suitable for the production of illuminat-
ing oil;and we may anticipate that this formation will be found to be
the main source of such oil.
The Cretaceous is not known to be oilbearing, in a commercial sense,
inmore than a few localities and these somewhat widely separated.
The producing wells in the Corsicana field occupy a somewhat re-
stricted area, but inBexar county the Dullnig, Walsh, and Sutherland
wells, are at distances varying from three to twenty miles from each
other, and itis thirty miles across to the Medina county well. From the
Corsicana to the Bexar county field is 225 miles, and there are no produc-
ing wells between. North and northeast of Corsicana there are no pro-
ducing wells; so that from the Bed river to the Eio Grande, a distance of
370 miles, there are three areas known to be oilbearing in a commercial
sense, Navarro county (Corsicana), Bexar county, and Medina county.
Travis county, north of Austin, might be included, although the oil
found on Walnut Creek is more like asphalt than oil, coming from a
depth of about forty feet.
A brief sketch of the historical development of the Corsicana field was
given in Chapter I.
THE COIJSICANA HELD.
This occupies an area of twelve to fifteen square miles near Corsicana,
JSTavarro county, having an elliptical shape with the longer axis extend-
ing northeast and southwest about six miles. The oil "sand" is found
at a depth of about 1050 feet, and is soft gray shale, highly siliceous,
containing various foraminifera, such as Globigerina, Eotalia and Nomi-
onina. Some of these correspond closely to the forms present in the oil
sands and in the chalk beds of Europe. The drilling in the Corsicana
field proceeds, at times, with great rapidity, owing to the comparatively
soft material, sand, clay, etc., overlaying the oil "sand," a record of 1000
feet in thirty-two hours having been made by Mr.Ben Harper.
*Good lubricating oil has been produced from wells drilled in the Cretaceous in
Bastrop and Caldwell counties. Three wells near Elgin, in the former county, and
three near Lockhart, in the latter, have been drilled to a depth of between 300-400
feet and an excellent heavy oilencountered. Deep wells willbe sunk in an attempt
to strike stronger flows.
View of Corsicana Field.
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The ponderosa (Exogyra ponderosa) marl characterizes the field, and
as the elevation is 427 f feet above tide, the bottom of the holes is about
575 feet below sea level. The oil sand appears to be regular in forma-
tion and to dip toward the southeast about fifty-three feet to the mile.
The bottom of a 1050-foot hole at Corsicana would be about 375 feet
above the bottom of a 1050-foot hole in the Beaumont field.
The existence of the oil-bearing sand in depth between Corsicana and
Beaumont can be proved only by borings, and it is idle to suppose that
oil exists in paying quantities over this large area. The Nacogdoches
field is in a different formation, and the wells put down in the OilSpring
and Chireno neighborhood have drawn their oil,not from the Cretaceous,
but from the Tertiary. If the Cretaceous extends underneath the coastal
plain none of the Beaumont wells have reached it, for not a single Cre-
taceous shell has yet been brought up, although Tertiary shells have been
found. The 3000-foot well at Galveston did not reach the Cretaceous.
The Cretaceous may extend under the coastal plain as a uniform sheet; it
may be present at some localities and absent from others, but we do not
know. The cap-rock of the Beaumont oil is an almost pure limestone
containing less than a half of one per cent, of silica, with crystals of
native sulphur, phenomena wholly lacking in the Corsicana field. The
connection between these two fields appears to bo entirely fanciful; the
geological formations are different, the oilrocks are different, and the
oils themselves are different.
Upon striking the oil "sand" at Corsicana there is generally a consid-
erable delay before the oil appears, sometimes as much as, twenty-four
hours. Some of the wells have been "gushers," the oilrising to a height
of 100 feet, forced out by gas pressure. The oil willflow for five to ten
minutes aucl then cease flowing for a short time. The intensity of the
flow is greatest between -ip. m. and midnight, and then diminishes until
about 9 a. m.
Gas pressures up to 200 pounds per square inch have been observed.
Northeast of Corsicana, near Chatfield, a strong flow of gas was found at
862 feet. A mile south of Corsicana another strong flow was found at
1040 feet, and another three miles southwest. The gas area may be quite
extensive, as a strong flow has been found seventy-five miles south of Cor-
sicana, in Bobertson county, near the town of Hcarne. A limited use is
made of it.
Since the discovery of oilat Corsicana the development has been steady
and thorough. The limits of the field have been increased by a very com-
plete system of test wells and it is now about six and one-half miles long
by two to three miles wide. In the productive field,' however, are several
belts that are practically dry, as the drillings show that the oil sand has
thinned and pinched out, in some places being absent entirely. The
heaviest wells, that is, the ones producing the most oil, are generally
located where the sand is thickest, but there are exceptions, one forty
barrel well tapping the sand where it is only a few feet thick.
Drillingin this field has gotten to be almost an exact science, and very
few accidents occur. Though the variation in the depth of the wells
may be about 200 feet, it is largely due to the height of the ground upon
which the rig is set. Slight dips and pitches occur in the formations
tH. &T. C. li.R crossing
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penetrated, but the}r are well understood, and the depth to which it is
necessary to go can be determined to a great degree of accuracy by the
experienced driller. The methods employed in drilling are with the
usual rotary and cable rig type in about equal numbers. It seems, how-
ever, that most of the large companies are using the cable rig, which,
although more expensive, gives on the whole a l>etter well. Great care is
necessary in the manipulation of the casing. The flows are small and it
is necessary to go to just the proper depth in the oil sand to get the best
results. Below the oilhorizon the sand is generally filledwith salt water.
But two sizes of casing are used in the ordinary well. The well is begun
with a six inch and finished with a four and five-eighths inch. When the
wells become dry the casing is easily removed. The average cost of a
completed well in the Corsicana field is- about $1000, which is from one-
fourth to one-tenth of the cost in the Beaumont field. While the Beau-
mont field is somewhat more difficult to drillin, the cost as compared
with that of the Corsicana field is out of all proportion.
There are two systems of pumping in vogue, the rod system and the
compressed air system. Gas engines utilizing the natural gas from the
wrells are extensively employed. Small producers having only a few wTells
have their pumping clone by contract at a stated price per month. The
oilis pumped into wooden tanks of a 100 barrels capacity located at con-
venient points inthe field. The tanks are gauged and are connected with
the refinery by an extensive system of pipe lines. A very complete and
convenient system of measuring and handling the oilhas been devised.
The royalties inthis field, which range from one-eighth to one-tenth, are
paid to the land owner by the refiner.
The oilis pumped from the well tanks by engines at a central pump-
ing station. From this station it goes to the large storage tanks that
supply the refinery. There are about twenty-five of the standard 37,000
barrel tanks inuse. In the field there is 100 miles of pipe lines, ranging
in size from three to six inches, with the greater part, however, being
two and three. The natural gas in the region is utilized to a small extent
for fuel and lights in the town of Corsicana, and a system of mains has
been constructed for its distribution.
The Corsicana refinery has a capacity of 1500 barrels crude oilper day.
Half of the output consists of the gasoline and kerosene of various grades,
while the residuum is marketed for fuel. A large proportion of the
illuminating oilused in Texas and the neighboring States is the product
of the Corsicana refinery. About $1,000,000 is invested in this refining
plant.
In the United States, generally, 100 gallons of crude oil yield seventy-
six gallons of illuminating oil, eleven gallons of gasoline, benzine and
naphtha, three gallons of lubricating oil and ten gallons of residuum and
loss. (Oliphant.)
During the first three months of the current year there were forty-two
new oil wells drilled in the Corsicana field, twenty-five of which were
producers. In the same period fourteen gas wells were drilled,nine of
which were producers. The development has been somewhat retarded by
the falling price of the crude oil, which decline has been brought about
by the discovery of the Beaumont field. On the first of May, 1900, light
crude oil from Corsicana was worth $1.10 per barrel of forty-two gallons
at the refinery. On May 1. 1901, it was worth seventy-eight cents, and
Corsicana Refinery.
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at the present time (July) the price is about seventy cents. The price of
the heavy crude fell from sixty cents on January 1, 1901, to twenty-five
cents on the 30th of the same month. Up to the first of May of the cur-
rent year 1060 wells have been finished in the Corsicana field, and of
these 600 are now producing oil, the output per well ranging from one to
thirty barrels per day. The general average is about five barrels a clay,
thus giving a total output for the field of about 3000 barrels per day.
The strongest well in the field was less than fiftybarrels per day. The
life of a well is uncertain; some have been producing steadily for five
years, while others may become dry inless than a year. Since the open-
ing of the field there has been a very perceptible diminution in the pres-
sure, and in each succeeding year the proportion of dry wells becomes
larger. The field, however, is by no means exhausted, and with satisfac-
tory prices large quantities of oil willcontinue to be produced.*
The report from the Corsicana field for the month of June shows:
Wells completed, 4: producing, 4; gas, none; dry, none; abandoned, 2;
drilling, 3;rigs, 3. Total to July Ist: completed, 1068; producing, 603;
gas, 23; drjr, 229; abandoned, 213.
Walton Farm Well No. 2. Drilled by the Southern Oil Co.
Corsicana Field.
County Poor Farm Well No. 2. Drilled by the Southern Oil Co.
Corsicana Field.
This well was not a producer.
*Ofthe heavy oil, the total production for the State of Texas for 1900 was 6479;
barrels, the total value of which was $4,277, givingan average of 66 cents per barrel.
The oil was from the Powell field, Corsicana; from the Dullnig well, Bexar county,
and from Nacogdockes, but most of the oil was from the Powell field. This field
was opened up about September 1, and produced a heavy fuel oilselling for 60 cents
per barrel. The oil from Nacogdoches was $5.00, while that from Dullnig's was a
little more.
From To MadeFt. Formation. From To MadeFt. Formation.
Surface 8 S Soil. fl2o 923 3 Gray shale with some
8 52 4i Yellow clay. gas.
52 56 4 White sand. 923 931 8 Gray shale withstreaks
56 62 6 Soft shale and yellow- of gray sand.
ish white sand. 931 1068 137 Gray marl.
62 97 35 Muddy dark colored 1068 1080 12 Blue marl.
marl. 1080 1083 3 Little streaks of gray
97 106 9 Yellowish clay. sand.
106 129 23 Green sand. 1083 1088 5 Sand with salt water
129 165 36 Black "gumbo" (clay). and show of oil.




181 198 17 Dark marl running in-11
to blue. 1190
198 920 722 Blue. marl.
Surface 6 (5 Soil. 102 259 67 Gray marl.
6 44 38 Yellow clay. 259 1099 780 Blue marl with streaks
44 87 33 Black "gumbo" (clay). of soft", gray shale.
87 98
-




140 162 22 Uiay and "gumbo"
(clay). in'ji)




From To Made Ft. Formation. From To iMade Ft. Formation.
Texas Petroleum.40
Presley Well No. 2 (Town Lot). Drilled by Southern Oil Co.
Corsicana Field.
The following tables, taken from the publications of the United States
Geological Survey, show the development of the Corsicana oil field:
Well Record and Production of Crude Petroleum in the Corsicana
Held in 1898, by Months.
a Includes two artesian wells, to Includes local consumption approximated, c One-
half month estimated and covers all previous operations, d Average.
Wells. of-g
it**0
Month. Rigs, g S^J ..:
Com- Pro- Dry. Drill- [
-
Aban- "g^ a
pie ted. ducing a ing.
"
<lh" doned. £-S o3
January c 76 66 10 (i 8 13,797
February 11 !) 2 19 1 18 20,110
March 25 23 3 17 1 1 13 21,421
April 32 29 ii ti 18 30.276
May 82 31 1 13 1 7 31,007
June 26 24 2 8 1 20 55,677
July 26 26 18 9 56.649
August 39 38 1 11 1 11 58,458
September 29 28 1 14 18 6^138
October 27 23 4 16 3 7 63,227
November 24 23 1 12 1 8 03.777
December 27 22 5 14 '¦ 2 4 67,083
Total 374 342 32 13 4 7 11 d 544.620
I
I
Surface 7 7 Soil. 178 i 618 410 :Dark colored marl,run-
7 48 41 Yellow clay. ; ning into blue.
48 57 9 White sand, inter- 018 902 284 |Gray marl, hard and
mixed with clay. soft streaks.
57 65 8 Black muddy marl. 902 P33 31 Blue and gray marl.
65 94 29 Yellow clay with 933 090 57 Blue marl.
streaks of marl. 990 1025 35 Oil producing sand.
94 101 7 '•Gumbo" (black waxy
clay).
101 110 9 Marl and sand. Ifto=;
110 1(57 57 Black "gumbo" (clay).
107 | 178 11 Streaks of clay and
black "gumbo"' (clay).
I
I I IFrom To Made Ft. Formation. From To Made Ft. Formation.
j
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Well Record and Production of Crude Petroleum in the Corsicana
Field in1899, by Months.
Well Record and Production of the Corsica na Oil Field for 1900,
by Months.
A.TI analysis of these tables shows that in 1898 there were completed
374 wells, of which thirty-two (8.56 per cent.) were dry, and four (1.07
per cent.) were gas wells. In 1899 there were completed 268 wells, of
which ninety (33.2 per cent.) were dry and nine (3.3 per cent.) were gas
wells. In 1900 there were completed 373 wells, of which ninety-eight
(26.2 per cent.) were dry, and fourteen (3.7 per cent.) were gas wells.
Taking the records for these three years it is found that there were 1015
wells at the close' of 1900, of which 220 (21.6 per cent.) were dry, and







a Includes two artesian wells, to Includes local consumption, c
d Includes lifty-six wells in what is known as the Heavy OilI
of this territory is not included.



































January :28 2:5 4 12 1
February :il 24 5 8 2
March 26 20 6 12
April 28 18 10 15
May 36 21 11 9 4
June 26 1!) 4 10 3
July 88 29 9 14
August 37 23 14 20
September 41 25 10 8
October 27 18 7 15 2
November 32 22 9 10 1
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of every live wells Avas dry, yielding neither oil nor gas. What the rec-
ords will show with respect to the Beaumont field remains to be seen, but
ifthe history of every other known oil field can be taken as a guide we
may anticipate the finding of dry wells and gas wells there also. It is
not every well that is put down, even in a small area known to be oil
bearing, that yields oil. Only the drillcan settle this question.
Mr.F. C. Thiele, in the Oil,Paint and Drug Reporter, gave the fol-
lowing analysis of Corsicana oil:
Analysis of Petroleum from Corsicana, Texas.
The specific gravity of the crude oil was 0.8206, Avater being 1.0000,
Mr.E. H. Earnshaw made a more elaborate analysis of the Corsicana
oil with the following result :
Analysis of Petroleum from Corsicana, Texas.
Mr. Thiele'.s remarks on the oilwere as follows: The oilis very darl
brown and opaque, but thin and fluid at 60° F. The specific gravity a
60° F. is 0.8292. The oilis closely related to the oil from the Washing
ton district, Perm.., but contains asphaltum or bodies very similar to it
Oils containing asphaltum should be distilled with great care and a ver
gradual rise of temperature in order to avoid obtaining too much of tin
terpene-like decomposition products of the asphaltum in the distillates
These products resemble aromatic hydrocarbons and tend to make thi

















































Deep reddish yellow, X
Deep red (solid), L,over
Dark red-brown (solid), M,over
Residue
Fractions.








The Nacogdoches oil is heavy, specific gravity 0.915. The color is
black and there is ranch sulphuretted hydrogen. It seems to belong to
the malthas.
The oil from Saratoga, Hardin county, is heavier than the Nacog-
doches oil, the specific
I"
gravity being 0.995. It is black and rich in
asphaltum.
The oil from Sour Lake, Hardin county, has a specific gravity of 0.963
and an analysis of it is as follows :
Analysis of Petroleum from Sour Lake, Hardin County, Texas.
The Sour Lake oil contained twenty per cent, of asphaltum. The
greater portion of it appears to be composed of hydrocarbons excellently
well adapted for lubricating purposes, and the last fraction had a viscos-
ity of 19° (Engler apparatus), which is higher than any of the Russian
products. When tested on a large scale, aromatic hydrocarbons were
found, such as pseudocumene, etc., and the crude oilmay be considered a
true American representative of the German oil at Wietze-Steinforde.
Prof. Engler thinks that this latter oil would yield most excellent lubri-
cating products if it could be freed of its asphaltum. Solid paraffin has
not been found in the Sour Lake oil,nor inany of the products refined
from it.
In the Journal of the Society of Chemical Industry, Vol. XIX,No. 2,
February 28, 1900, Mr. Clifford Richardson has an article entitled




Volatile, 212° F 10.8 per cent, (Naphtha).
Volatile, 3-24° F. 7 hours. .35.7
Volatile, 399° F. 5 hoars. .11.2





Fraction. £5 © g o Color, etc.
££ fi> J«
1
2 212-266 0.07 Yellow..
3 :2fio-3::0 0.03 Yellow.
4 320-392 1.59 0.(584 Yellow.
5 302-572 19.49 0.840 Yellow;blue fluorescence.
6
7 572-641 5.15 0.782 Dark yellow.
Residue 71.11 0.978 Black.
Total 97.44
44 Texas Petroleum.
Residue after heating to 323° F. flows readily at 68° F. lias the
appearance of containing paraffin. After heating to 399° F. residue has
quick flow at 77° F.
Original OilDistilled at one Inch Pressure.
Distilled at One Inch Pressure after Treatment.
Sour Lake Oil.
Eesidne, after heating to 324° P., flows readily at 70° F.; asphaltic,
pulls to long strings. After heating to 399° F. residue flows readily at
77° F.
Total . , 49.8
'
324° F. (7hours) 12.6
399° F. (5 hours). .. .14.4
Volatile, 212° F 22,8 (water with trace of oi]
Per cent.
Flash 244° F.












































ll coior - I? 111js_ j^
Dark reddish-brown, green fluores-
cence.
4.0 Colorless 0.7390 1.415
0.2 Colorless 0.7611 1.423
7.4 Colorless 0.7829 1436
10.4 Colorless 0.8018 1.447
10.8 Colorless 0.8187 1.458













Results of Distillation of Original Oil at One Inch Pressure after
Removing Water.
The fractions showed no paraffin at 32° F. The residue appears free
from paraffin and is strongly asphaltic. For comparison some data are
given in the subjoined table in regard to some petroleums from other
well-known fields, taken from Mabery.
The specific gravity of the Corsicana petroleum is a littleheavier than
that from near Dudley, Noble county, Ohio, 0.8457 to 0.8333. It is
about the same as that of the lighter forms of California oilfound in the
Pica canon, California. It is considerably heavier than that from the
Pennsylvania fields. It flashes at the ordinary temperature and distills
oft' a considerable percentage of naphtha below the temperature of boiling
water. Its viscosity is the same as that of an Ohio Berea grit petroleum.


























312°-302°P Colorless 3.0 1.5
302°-33b° F Colorless 1.7 3.3
338°-347° K1 Colorless 5.0 10.0










































•6 S gQ*^ > •¦§«
SS Color. |^ gj^
Reddish- brown; green fluorescence
6.6 Light yellow 0.8693 1.474
12.7 Lightgreen-yellow 0.8057 1.489
2.6 Light green-yellow 0.9056 1.500
78.1 Reddish-brown maltha; very sticky
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Distilled under ordinary pressure, without particular precautions to
prevent "cracking," Mr. Thiele found:
Sp. Gray.
Naphtha, 10.8 per cent 0.710
Kerosene, 54.5 per cent 0.796
Eesidue, 34.7 per cent 0.905
Twenty grams of the oil, when, heated for seven hours in an air bath
at various temperatures, ina crystallizing dish two and one-fourth inches
in diameter by one and one-half inches high, left a residue of 43.3 per
cent., which flowed readily at 77° F. The residuum resembles that from
Pennsylvania and Ohio petroleum and apparently contains paraffin scale.
Itis to a certain extent asphaltic, however. The crude oil, when distilled
under a pressure of one inch of mercmy, volatilized 51.2 per cent, at a
temperature of 356° F., but at that point began to "crack." Ohio oil,
on the contrary, did not begin to "crack" until 455° F. was reached at
atmospheric pressure, but the Sour Lake -oil broke up at the same point
as did the Corsicana. It is, therefore, a less stable oilthan our eastern
petroleums.
The original distillates are not much acted upon by alkalies and acids
nor do they separate any solid paraffin ina freezing mixture. They have
rather high specific gravities for their boiling points, although not nearly
as high as corresponding California distillates, and they contain aromatic
substances and naphthene Irydrocarbons, as shown, for the first, by the
action of nitric acid, and for the second, by a combustion of the second
distillate, 127°-194° F., at one inch after thorough treatment with caus-
tic soda and sulphuric acid, which gave the following results:
Carbon 85.96
Hydrogen 13.97
The treatment with reagents reduces the density slightly inall the dis-
tillates, owing to the removals of phenols or acid substances, and of
aromatic hydrocarbons and nitrogenous bases. The oilresembles neither
the California oils of the Olinda district, nor the petroleum of the East.
The residuum of this oilis not attacked by acids much more than those
of Eastern petroleums. The distillates after treatment with reagents are
colorless, and remain so for some months on exposure to light.
The Sour Lake oilis a very heavy crude petroleum, 18° 8., and corre-
sponds inmany respects with some of the heavier California oils of Sum-
merland and Los Angeles in appearance and properties. It flashes at a
low point for such a heavy oil, 244° F. As taken from the wells, it con-
tains a very large amount of water. Heating the crude oilin an open
dish to 399° F. for seven hours, volatilized thirty-five per cent, of the
total, leaving a very soft asphaltic maltha, pulling out to a long string.
Under a pressure of only one inch, only twenty-one per cent, was vol-
atilized before "cracking" began. The distillates were colored, and of
high density and refractive index. No paraffin could be separated from
them at 32° F. The residuum appears free from paraffin. Sodium
hydrate and sulphuric acid act but slightly on the lower distillates; more
so, but not excessively, on the higher ones. The heated distillates color
again after some time. The density is slightly reduced. The distillates
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between 212° and 302° F. at one inch gave the followingfigures on com-
bustion after treatment with acids :
Carbon 85.92
Hydrogen 14.00
This is about the composition of the Corsicana oilof a littlelower boil-
ing point, and similar mode of preparation. Itwould point to the pres-
ence of paraffin hydrocarbons inboth these petroleums, as the asphaltic
oils contain much less hydrogen, as for example:
Carbon. Hydrogen.
Sunset OilDistrict, Cal., 298°-302° F., one inch. .86.59 13.32
Asphaltic Oil 302°-330° F 86.23 13.58
A comparison of the properties of these Texas oils with that from the
Olinda (Fullerton) district in California willalso show a decided dif-
ference. The specific gravities of distillates of similar boiling points
under the same pressure show the differences and resemblences between
them.
Distillate, One Inch.
The higher boilingasphaltic hydrocarbons of the California oil are of
an enormously higher density than that of either of the Texas distillates,
and so the latter can not be regarded as characteristically asphaltic,
although no doubt containing unstable compounds of an asphaltic char-
acter. Then, too, the Fullerton residuum loses thirty-three per cent, of
its weight to the ordinary reagents, whereas the Texas residuums are
more nearly like those of Eastern petroleums.
Per Cent of Residuum in Naphtha Solution Removed by Strong Sul-
phuric Acid.
. 10.5Pennsylvania, 1897 . 13.6Ohio, 189?
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The Texas oils, therefore, seem very likelyto he both of the same origin
and character, although one being from near the surface has developed
its asphaltic properties more strongly than the other, as is found to be the
case inCalifornia. They are both quite different from Eastern and "West-
ern oils.
InBulletin No. 35, Texas Agricultural Experiment Station, there is
given an analysis of Corsicana oilas follows :
Analysis of Corsicana Oil, Texas Agricultural Experiment
Station.
The following table gives a comparison of different oils, taken from
Sad tier's Industrial Organic Chemistry, p. 18:
ANALYSIS OF COIiSICANA OJ L.
Dr.H. W. Harper, Professor of Chemistry in the University of Texas,
has kindly placed at our disposal an analysis of a sample of Corsicana
oilsubmitted to him in March, 1900.
Color, very dark brown, almost black; opaque except in thin layers;
greenish fluorescence.
Viscosity, not determined; but the oil is very mobile at 32° F.
Sediment, none.
Water, none.
Flash point, 73° F.











































si¦TWnl vnlntilp 00 J.
Above 581° F 15.8
From 536° to 581° F 11.2
From 392° to 536° F ¦16.0
From 348° to 392° F 3.6
From 284° to 348° F -. 9.2
From 194° to 230° F 7.8
From 230° to 284° F 10.4
Prom 176° to 194° F 16.4
Yield,per cent, by volume
Ca1 began to boil t 176° F. (80 v 0.)le 01J
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Note.— The yieldof the fraction 77=-203° was greater than 1.6 per cent., but a portion of
itwas unfortunately lost before the entire amount was measured.
ANALYSIS OF COKSICANA OIL, 1898.
Mr.E. H. Earnshaw, chemist for the United Gas and Improvement
Co., made an analysis of this oil with the following results :
The oil was described as very dark brown and opaque, but thin and
fluidat 60° P. Specific gravity at 60° F., 0.8292.
In the Bexar county Cretaceous oilhas been discovered in many local-
ities. In fact there are few wells 500 feet deep inwhich flows of oilhave
not been encountered. In 1886, while drilling for water on his place
six and one-half miles south of San Antonio, Mr. Geo. Dullnig struck a
flow of heavy oilat a depth of 235 feet, and there was no water in the
well. In a second well,located onty fifteen feet from the first, precisely
the same grade of oilwas struck at a depth of 300 feet. A third well was
put down in the same neighborhood to a depth of 900 feet, but the only

















Dark red brown— solid.
ffi"3 ?**> a) a sDegrees P.—Fractions. £ *•2 O^
I* £* l«_
A. 130-200 2.80 2.24 80.00 0.6H53
B. 200-250 5.10 4.31 (39.50 0.7017
0. 250-300 7.60 6.69 61.75 0.7302
D. 300-350 8.20 7.44 56.00 0.7527
E. 350-400 9.40 8.75 51.25 0.7718
F. 400-450 7.40 7.07 46.75 0.7920
G. 450-500 8.30 8.09 43.00 O.SOBB
H. 500-550 6.45 6.43 39.50 0.8260
1. 550-600 7.75 7.85 36.50 0.8404
J. 600-650 14.94 15.43 33.50
'
0.8555
K. 650-665 17.25 18.07 31.00 0.8687
L. Above 665 1.30 1.41 26.00 0.8972
M. Above 665 1.40 !.63 14.50 0.9699
Residue 2.63
Total 86.72 90.11
77°-203° F 1.6 1.28 0.6912 Colorless.
203°-230° F 9.9 8.37 0.7265 Colorless.
230°-248° F 6.14 5.48 0.7650 Colorless.
248°-302° F 7.14 6.65 0.8003 Colorless.
302°-347° F 9.32 S.B 0.8107 Pale yellow.
347°-392° F 5.56 5.29 0.8211 Pale yellow.
392°-437° F 15.36 14.51 0.8115 Straw; blue fluorescence.
428°-43T° F 8.0 7.54 0.8095 Light brown; blue fluorescence.
437°-482° F 13.0 12.36 0.8012 Lightbrown; blue fluorescence.
437°-530° F 8.7 8.45 0.8341 Brown; blue fluorescence.









natural state as a lubricant and has stood excellent tests inrailroad work
and inallkinds of machinery. An analysis of the oil fromMr.Dullnig's
well is given on page 51. The wells are cased with five and five-eights
inch iron pipe and are pumped only at irregular intervals, from one to
three barrels being taken out at a time. The market is limited and only
about fiftybarrels are pumped in a year, nearly all of which is consumed
locally. Itis probable that a barrel a day could easily be obtained. ISIo
accurate log of the well is obtainable, but the oilis found in marly sand,
overlaid by a heavy blue clay.
The San Antonio Oil Company has two wells on the tract of land
south of the Dullnig property, two more in the process of drilling, and
three more contracted for. The intention is to put in a plant to pump
all the seven wells from one station. The oil is about the same quality
as the Dullnig oil. Inside of the city of San Antonio numerous of the
artesian wells have passed through an oil-bearing strata. In all the large
wells belonging to the Water Company good flows were encountered at
500 feet.
Several years ago Mr. Dashiell encountered a strong flow of oilin a
well on his place eight miles northeast of San Antonio. The oil was
cased off,but rose to the surface on the outside of the casing and consid-
erable difficulty was experienced in checking the flow.
A wellon the ranch of Mr.F. T. Walsh on the Leona river, ten miles
southwest of San Antonio, shows considerable oilat a depth of 180 feet.
The well is cased only a hundred feet, but the oilhas risen to within six
feet of the surface. Gas is being given off constantly. An analysis of
this oilhas been made in the laboratory of the Survey (page 50). Oil
has been reported from Sutherland Springs, twenty miles southeast of
San Antonio, near the San Antonio & Gulf Eailroad. The oil was struck
in an eighty foot well and was cemented off. The well was four feet
square and has since caved in, but a movement is on foot to reopen it.
It seems, therefore, that oil is present on all sides of the city of San
Antonio. Widespread interest is being taken in the oilshowing of Bexar
county and. a number of companies have been formed for developing
them. The field is quite extensive and itis probable that oil in larger
quantities willbe found in the region.
Mr. J. L.Tait, writing in the Geological and Scientific Bulletin, Vol.
I,No. 10, February, 1889, gave a section of a wellbored by the Crystal
Ice Company, in San Antonio, at that time.







A considerable gas pressure was encountered at this depth and chalybe-
ate water, smelling of sulphuretted hydrogen, was blown out with great
violence. The gas burned freely.
An analysis of the Dullnig oil,made in the laboratory of the Survey
by S. H. Worrell, June 15, 1901, gave the followingresults:
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Analysis of the DullnigOil, Bexar County.
Color, reddish-brown.
Flashpoint, 162° F.
Specific gravity at 75° F., 0.9019 (25° B).
Sulphur, 1.52 per cent.
Ten miles south of San Antonio and three miles beyond the Dullnig
wells is another oil area known as the Walsh field. An analysis of the
oil from this locality, made in the laboratory of this Survey by O. 11.
Palm June 14, 1901, gave the following results:
Analysis of the Walsh Oil, Bexar County.
Color, reddisli-brown.
Flash point, 100° F.
Specific gravity at 75° ¥? 0.874 (30° B).






































Ist above 572° F
2nd above 572° F
3d above












































Ist above 527° F..
2nd above 527= F












A perceptible quantity of solid paraffin separated out between 392° and
482° F. The oilbegan to boil at 122° F. A blue fluorescence showed in
the fractions 482°-527°, and 527°-572°, and a green fluorescence showed
in the last two fractions.
Thirty miles west of the Dullnig wells and stillin the Cretaceous there
is another oilarea five miles south of the town of Dunlay, Medina county.
This field has not yet come into active production, but an analysis of the
oil was made by Mr. 0. li.Palm, in the laboratory of the Survey with
the followingresults :
Analysis of Oil from Near Dunlay, Medina County
Color, reddish-brown.
Flash point, 110° F.
Specific gravity at 70° F., 0.8995 (26° B)
Sulphur, 2.09 per cent.
The oil contains 6.10 per cent, by volume of the light oils and 32.60
per cent, of illuminating oil. Itmay also be possible to obtain illuminat-
ing oils from the distillates coming over above 572° F.
But few samples of the oil from the Cretaceous west of the Pecos river
have been obtained. Following is an analysis of a sample recently
secured.
Analysis of oil made by O. H. Palm under direction of Dr. H. W.
Harper, Professor of Chemistry in the University of Texas, March 13,
1901.
The exact locality from which the oil came is twelve miles northeast
of Fort Stockton, it is probably inthe Cretaceous of Pecos county.
Analysis of Oil from Pecos County.
Color, very dark brown and opaque. Odor similar to that of Corsicana
oil;more viscous than Corsicana oil.
Specific gravity at 71.6° F., 0.920 (22.2° B).






































2nd. above 572° F .
3rd. above 572° F
Residue
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This locality has been already referred to as being within a few miles
of the "cienega," or marsh, extending in a northeast direction from Fort































This formation, inits largest development, lies to the eastward of the
Cretaceous and between it and the Gulf. It comprises a very extensive
area, probably in excess of 75,000 square miles. It is the area within
which occur the best lignite beds and the brown ore deposits of East
Texas. The coastal plain forms the south and southeast portion of itand
probably occupies one-third of the total area now classed as Tertiary.
There are other occurrences of the Tertiary inTexas, as, for instance, the
Eagle Pass coal fields, a part of the Llano Estacaclo, and some territory
along the Kio Grande, southeast of El Paso. But we need not consider
these now, confining ourselves, for the present, to that portion of the
Tertiary lying between the Cretaceous and the Gulf of Mexico.
Inhis Physical Geography of the Texas Region (United States Geolog-
ical Survey, Washington, 1900) Mr. Robt. T. Hillhas given very full
and excellent descriptions of this part of the State and the reader is
referred to this publication for more specific information. Mr. Hill
divides it, broadly, into two groups, the Marine Eocene and the Coast
Neocene, while the area west of the Permian and extending into New
Mexico, he terms Non-Marine Tertiary. The reports of the Geological
Survey of Texas, 1888-1892, may also be consulted.
In this State the Marine Eocene has not afforded oil in commercial
quantities except at Nacogdoches, the oldest oil-producing district in the
State. There are many localities where the indications for oil are of an
encouraging nature and throughout the Marine Eocene generally there
has been for some time considerable prospecting. The counties that lie
wholly or inpart in the Marine Eocene are the following: Bowie, Hop-
kins, Titus, Cass, Rains, Wood, Camp, Upslrar, Marion, Van Zandt,
Smith, Gregg, Harrison, Henderson, Rusk, Panola, Navarro (eastern
part), Anderson, Cherokee, Nacogdoches, Shelby, Limestone, Freestone,
Houston, Angelina, San Augustine, Sabine, Robertson, Leon, Trinity,
Milam (eastern part), Brazos, Madison, Grimes, Walker, Polk (northern
part), Tyler (northern part), Jasper (northern part), Newton (northern
part), Burleson, San Jacinto (northern part), Lee, Washington (north-
ern part), Bastrop (eastern part), Fayette (western* part), Caldwell
(eastern part), Guadalupe (eastern part), Gonzales, Lavaca (western
part), Wilson,DeWitt, Ivarnes, Atascosa, Live Oak, Bee (northern part),
Goliad (western part), La Salle, McMullen, Encinal, Duval (western
part), Zapata, Starr (western part).
Itis not meant that throughout this large area oil will be found in
paying quantities, but that it has been found more or less abundantly, so
far as concerns surface indications and those yielded by shallow wells, etc.
As a matter of fact, there is at present no producing well in the Marine
The Lucas Well. Janua r y 18, 1901.
A. F. Lucas and Jno. H. Galey.
Lucas Gusher. January 18, 1901.
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Eocene. Nor is itmeant that deep borings willnot penetrate through
the formation inquestion, bringing oilup from an underlying and, per-
haps, older formation. Itis certainly to be expected that the overlying
Eocene in places may not be very thick and that the beds underneath may
be comparatively near the surface. In other places the contrary may be
true, so that each locality willhave to be judged inand for itself. The
point is of no special importance, inasmuch as the Cretaceous is certainly
not oilbearing throughout.
A section of a well bored eighteen miles southeast of Nacogdoehes is
given in Chapter 1, page %, and reference is also made in that chapter
to the history of the Naeogdoches field, and an analysis of the oil is given.
Whether this formation will come into the oil trade on a commercial
scale only time willreveal, but there are sufficient indications at many
points to warrant the opinion that oilin paying quantities willbe found.
The field from OilSpring eastward and to San Augustine would seem to
offer encouraging prospects.
The only commercial developments that have been made in the Marine
Eocene are in Nacogdoches count}r,southeast of the town of Nacogdoches
and in the vicinity of Oil Spring and Chireno. As reference has already
been made to this field and an analysis of the oilgiven it is not necessary
to dwell further upon it except to say that during the year 1900 the pro-
duction was about 500 barrels, up to the end of March. After that
date the wells were not worked. The field certainly merits attention and
prospecting over a portion of it is now in progress. Natural gas was
struck at Burke in the southwestern part of Angelina county early in the
year and burned vigorously. The water from the artesian well at San
Augustine, San Augustine county, is said to be strongly impregnated
withoil. In the counties of Trinity, Shelby, Sabine, Polk, Walker, New-
ton, Tyler, Jasper, San Jacinto, etc., it is likely that much work willbe
done in the future and we can anticipate that the Nacogdoches field, the
oldest producer in the State, willagain come into prominence. In the
southwest part of this formation not so much has been done, although it
is said that many leases have been secured on promising lands. Up to
this time most of the public interest centers around, the Corsicana and
the Beaumont field, and we willnow take up the Coast Neocene, in which
the Beaumont field lies and which is likely to afford a great proportion
of the future production of the State, if,indeed, it does not speedily
become by fur the largest producer.
MARINE NEOCEXf
The counties that are wholly or inpart in the Marine Neocene are the
following: Newton, Jasper, Tyler, Polk, Hardin, Orange, Jefferson,
Chambers, liberty, San Jacinto, Montgomery, Harris, Galveston, Bra-
zoria, Eort Bend, Waller, Washington, Austin, Colorado, Wharton, Mata-
gorcla, Jackson, Lavaca, "Victoria, DeWitt (eastern part), Calhoun, Re-
fugio, Goliad (eastern part), Bee (eastern part), San Patrick), Aransas,
Nueces, Duval (eastern part), Starr (eastern part), Hidalgo, Cameron.
The area covered is about ;53,000 square miles, and comprises a plain
of uniform character, sloping gently to the east and southeast. It is, for
the most part, devoid of any considerable prominences, the so-called hills,
as, for instance, Big Hill, Jefferson county; High Island, Chambers
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county; Damond's Mound, Brazoria county, being local elevations of no
great importance topographically. In the northern part of Newton
county the topographic features are more pronounced and at places along
the coast as, for instance, below Corpus Christi, the bluffs rise from sixty
to seventy-five feet above tide. Except in the eastern portion, where the
lumber interests are of great importance, the area generally is sparsely
timbered. One of the few localities throughout the coastal plain where
rock comes to the surface is at Damond's Mound, and in the earlier days
limestone was burned for the production of lime here. The age of this
limestone has not yet been determined, nor its geological relation to con-
tiguous territory. Beds of sulphur and gypsum have been revealed by
borings in the eastern part of the field and sulphur is known to exist
also in the southwestern part of Starr county, together with oil.
It is said that as far back as 1847', in a letter written from the fron-
tier, the owner of some lands near Beaumont expressed the belief that
valuable minerals would some day be found there, but it is not known
upon what he based his opinion. Taken in connection with the recent
developments in the Beaumont district his prognostications would appear
to be somewhat of a prophetic character.
Mr. Eobt. T. Hill,of the United States Geological Surve}^, who, from
his long experience in Texas, is entitled to speak with authority, wrote
to the Manufacturers' Record, Baltimore, May 30th, as follows:
"In view of these facts (referring to the developments in the Beau-
mont field), the writer thinks itbut wise to make a few statements con-
cerning the geological conditions which control the occurrence of oil
within the trans-Mississippi coastal plain.
* * *
It is my opinion
that the Beaumont oil comes entirely from the eocene and neocene terti-
ary strata, which have an aggregate thickness of 2000 feet or more and
outcrop the entire distance across the State from Eed river to the Eio
Grande, in the region of country known as the East Texas Timber Belt.
These strata dip coastward beneath the coast prairies at a rate, as yet
undetermined, of from five to fifteen feet per mile, where they are em-
bedded (overlain) by from nothing to 1500 feet of later sediments of
pleistocene age. Many fragmentary geological observations have been
made upon the Tertiary strata of Texas, but no adequate nomenclature
of classification has as yet been arrived at.
* * *
The strata of the
greater oil field of the trans-Mississippi coastal plain present two impor-
tant phases, the outcrop and the embed. It is in the outcropin the tim-
ber belt that oilis seen to be actually oozing from the strata or struck in
shallow wells, but the copious oil wells will all be derived from the
embed beneath the coastal prairies."
One of the most interesting and important contributions to our knowl-
edge of the formations beneath the surface in the coastal plain is afforded
by the section of the deep well bored at Galveston, sixty-six miles south-
west of Beaumont. This well was begun April 14, 1891, and was com-
pleted during the latter part of August, 1892, the total depth being 3070
feet. The well was bored under the supervision of Mr. J. W. Byrnes,
and in the Engineering News, August 11, 1892. he gave a description of
the methods employed, etc. "The well was started with a 22-inch casing
with which the surface sand,, etc., was removed to a depth of fifty-seven
feet. Inside this casing from this depth to 870 feet there was a 15-inch
casing, and inside of this, to a depth of 1500 feet, there was a 12-inch
The Lucas Well.
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casing. At this depth the 12-inch pipe was telescoped with a 9-inch pipe
down to a depth of 23G3 feet. From this point there was used 200 feet
of 8-inch and 212 feet of 7-inch pipe to a depth of 2600 feet. At this
depth, by means of a 6f-inch shoe on a 4-inch pipe the boring was con-
tinued to 2920 feet. The total depth reached was, as already stated,
3070 feet.
The well Avas not successful in securing sufficient acceptable water, and
the boring was discontinued. The contract price was $75,000, completed
to 3000 feet and finished with 6-inch pipe.
The section of the well was given ina paper by Mr. J. A. Singley in
a separate pamphlet (with Mr. G. D.Harris' paper on the Organic Ee-
mains from the Well) in the Fourth Annual Report of the Geological
Survey of Texas, 1892, and is as follows:
Galveston Deep Well Section.
Buffy gray sand.
Reddish brown clay, enclosing calcareous concretions,
ferruginous sandstone, quartz pebbles, nodules of
dark gray clay and shell fragments, the only species
being Labiosa caniculata, Say.
Mottled red and blue clay, fullof shell fragments.
The last 16 feet of this clay was fullof iignitic
matter, and gave fewer shells.
Gray sandy clay.
Fine gray sand, containing some fragments of lignite.
Buff colored sandy clay.
Fine gray sand, containing a few fragments of lignite,
and in the lower 5 feet a few fragments of Leda
concentrica, Say? (smooth form),and Mactra lateralis,
Say.
Grayish brown clay, enclosing fragments of lignite
and well preserved shells of the followingspecies:
Area floridana. Con.? (young), Leda concentrica. Say?
(smooth form). Domax tumida. Phil., Syndosmya
(xquaHs, Say, Mac*ra lateralis. Say.
Fine sand, varying in color from gray to ashy gray
and buffy gray. Fragments of lignite were met
with throughout this be3, and the last 35 feet were
slightlymicaceous.
Grayish brown clay, containing fragments of lignite,
shells, coral, and a fragment of the claw of a crust-
acean. Of the shells the following have been
determined: Area floridana, Con.? (young). Leda
concentrica, Say? (smooth form),Domax tumida, Phil.,
Syndosmya (vqualis,Say, Mactra lateralis. Say, Nassa
acuta, Say, Anachis obesa, C. B.Ad., Odostorhia, con-
oidqa, Brocci.
Gray sandy clay, slightlymicaceous.
Brownish gray sandy clay.
Fine lightgray clayey sand, micaceous.
Brownish gray sandy clay.
Gray sand, micaceous.
Brownish sandy clay, a few shell fragments.
Lightgray sandy clay.
Reddish browu "sanely clay, with finely comminuted
shell fragments.
Buffy colored sand, slightlymicaceous.
Brownish gray clayey sand.
Light gray clayey sand, the last 11 feet containing
a few fragments ofshells and large pieces of lignite.
Coarse silvery gray sand, composed of angular frag-
ments of translucent and smoky quartz, not much
water worn. (This is the water-bearing sand from
which most of the city's water supply is derived.)
Buffy sandy clay.
Gray sand, full of fragments of lignite and a few
shells. Two of the species determined are: Area
























































Indurated coarse gray sand, enclosing fragments of
ligniteand shells (to finely comminuted for deter-
mination), calcareous concretions, and small fer-
ruginous sandstone pebbles.
Fine ashy gray micaceous sand.
Fine clayey sand, changing frombrownish gray above
through olive buff to ashy gray below, micaceous
throughout.
Sandy clay, varying buffy, brownish, and greenish
tints.
Coarse gray quartz sand (water-bearing sand).
Greenish gray sandy clay.
Buff colored clay.
Coarse gray sand, composed of rounded, water-worn
fragments of quartz (water-bearing sand).
Greenish gray sandy clay.
Brownish clay.
Ashy gray clay.
Reddish tinted coarse gray sand.
Greenish sandy clay.
Buffysandy clay.
Greenish sandy clay, the last 6 feet changing to buffy
color.
Medium coarse sand of rounded fragments of trans-
lucent and smoky quartz; a ferruginous stain gives
this sand a reddish tint.
Greenish gray sandy clay, the lower 9 feet shading
into buffy color.
Brownish clay.
Greenish gray sand, micaceous (water-bearing sand).
Laminated greenish clay, containing small rounded
pebbles of ferruginous quartz and sandstone, jasper,
flint, calcareous concretions, and a few fragments
of opalized wood; shells, lignitized wood and fruits,
and fragments of claws of a crustacean. Of the
shells, only three species have been determined:
Nassa acuta, Say, Cliionc cancellata, L.,Mactra later-
alls, Say.
Brownish gray sandy clay.
Brownish gray clayey sand.
Cream-colored grittycalcareous conglomerate.
Fine gray sand, micaceous.
Olive-buff sandy clay.
Fine greenish gray sand, micaceous.
Olive-buff sandy clay.
Fine dark gray sand.
Brownish clay, containing fragments of lignite,cal-
careous concretions, and finely comminuted shel]
fragments.
Dark gray sand, micaceous.
Greenish sandy clay, containing calcareous concre-
tions and lignitized wood and fruits. A few broken
shells were taken from between 1,979 and 1,990 feet
Fine gray clayey sand. «
Buffysandy clay.
Greenish gray clayey sand.
Laminated greenish "clay, containing calcareous con-
cretions, fragments of lignite,and shells too poorlj
preserved for identification.
Fine dark gray sand, micaceous.
Greenish clay (the first 10 feet laminated), containing
lignitizedwood and wellpreserved fruitsand corals,
The color markings Lave been preserved on som(
of the shells from this stratum. The followinghave
been identified: Crassatella gilibcm,T.&H., Tercbrc
dixloeata, Say, Pleurotoma albida, Perry, Cancellar'ic
reUculata, L., var., Oliva literata. Lam.. Solarium
granulatum. Lam.. Natica canrena, Lam., Naticc
duplicata, Say. The lower 33 feet, contained onlj
fragments ofshells, and but little lignite.
Indurated fine gray sand.. Dark colored clay, full of lignitized wood and fruits
corals, fish vertebrae, and shells. Of the latter thi
following have been identified: Area flmidana
Conn.? (young), Crassatella, aihbesii, T. & H. var.
Lucina floridana, Con.. Venus mercenaria L.?
Mactra lateralis. Say, Eentalium tetraaonum, Say
Serebra dMocota, Say, Genus puncticulatus, Hwass
Pleurotoma albida, Perry, CavceUatia recticulata
L.var., Oliva literata, Lam., Solarium granulatum
Lam., Natica canrena, Lam., a terrestial species
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Formation.
Light buffy gray clayey sand.
Siliceous calcareous shell conglomerate of a bluish
gray color and very hard, talcing 40 hours to go Wz
feet.
Buffy gray clayey sand.
Lightgray sand, micaceous.
Brownish sandy clay.
Greenish gray clayey sand.
Medium coarse gray sand, composed of well rounded
translucent and smoky quartz fragments, mica-
ceous (water bearing sand).
Greenish clay, enclosing a few comminuted shell
fragments and particles of lignite.
Mottled blue and brownish clay, containing calcare-
ous concretions, rounded pebbles of ferruginous
quartz, nodules of pyrite, fragments of lignitized
wood, shark teeth, and shells of the following
species :Crassatella gibbesii, T.&H.var.. Lucina den-
tata. Wood, Venus mercenaria, L., Dentalium telra-
gonum, Sby., var., Terebra dislocata, Say, Conns punc-
ticulatus, Hwass, Pleurotoma albida. Perry, Caucella-
ria reticula, L., var., Oliva literata, Lam., Natica
canrena, Lam., Natica duplicata. Say.
Lapiinated blue clay,containing calcareous concre-
tions, pyrite, rounded calcareous and ferruginous
sandstone pebbles, lignite, coral, shark teeth, and
shells of the following species: Area labiata, Sby.,
Luciva crenulata, Con., Chione cancellata, L.,Piiolas
coftata. L..Dentalium tttragonum, Sby., var., Terebradislocata, Say, Conun puncticulatus, Hwass., Cancel-
laria,reticulata, L.var., Oliva literata, Lam., Strom-
bina gibberula, Sby., var., Natica canrena, Lam.,
Natica duplicata, Say.
lied and greenish motfcled clay, containing a few
rounded pebbles of flint, pyrite in nodules, lignite,
coral, and shells, of which the followinghave been
determined: Area floridana, Con? (young), denta-
lium tctragonum, Sby.. var., Terebra dislocata, Say,
Conus puncticulatus, Hwass.
Bull' colored sand of rounded quartz fragments
(water-bearing;.
Mottled brown and greenish clay, with calcareous
concretions, lignite,fish vertebne, and the following
species of shells: Area incongrua. Say, Lucina cren-
ulata, Con., Pleurotoma albida. Perry, Stromblna gib-
berula, Sby., var., Natica canrena. Lam., Venus merce-
naria, L.?, Chione cancellata. L., Conus puncticulatus,
Hwass.. Melongena melongena, L.,Nassa acuta, Say.
Polygyra hindsi, Pfr.
Lignite.
Mottled brown and greenish clay, with calcareous
concretions, rounded pebbles of bluish siliceous
limestone, lignite, coral, fish spines and vertebne,
otolithes, and water- worn shells, of which the fol-lowing species have been determined: Crassatella
gibbesii, T. & 11. var., Area floridana, Con.? (young),
Lucina floridana. Con., Venus mercenaria, L.?, CMone
cancellata. L., Pholas costata. L., Dentalium tetra-gonum, Sby. var., Terebra dislocata, Say, Con,us punc-
ticulatus, Hwass.. Melongena melongena. L.. Pleuro-
toma albida, Perry, Cancellaria reticula. L., var.,
Oliva literata. Lam., Sti'omhina gibberula, Sby., var.!
Solarium granulatum. Lam., Natica canrena. Lam.
Natica duplicata. Say, Lunatica eminuloidex. Gabb. .
Lightgray colored sand (water-bearing sand).
Dark gray sand, somewhat coarser than the last.
Light buffy gray sand, micaceous.. Dark gray sand, micaceous. The last three beds art
a continuation of the water-bearing sand just men
tioned.
Laminated greenish clay, with calcareous concre
tions, fish vertebrre, otolithes, shark teeth, am
shells, of which the following species have beei
determined: Area floridana. Con.? (young). Area in
cungrua, Say, Leda' concentrica, Say?, (smooth form]
Lucina crenulata. Con.. Lucina dentata, Wood. Maetr<
htteralis, Say, Terebra dislocata, Say, Solarium granu










































In discussing the character of the shells, etc., from this boring Mr.
Harris remarks that many of the forms are new and peculiar and will
have to be carefully studied. Again, many of the well-known forms vary























Greenish gray micaceous sand. A large number of
shells were secured from this sample, but there is
no doubt but that many of them came from the clay
immediately overlying' the sand, as the clay was cav-
ingin when the pipe was penetrating the sand. The
following species iiave been determined: Area caro-
Hnensis, Con. Area floj-idana, Con.?, (young), Area
incongrua, Say, Leda concentrica, Say, Crassatella
gibbesii, T.&H.var.. Lueina crenulata. Con., Lucina
dentata, Wood, Cardium magnum, Born., ¥enUB mer-
cenaria, L.?, Ctiione eancellata, L.,Domax carinata,
Hanley, Mactra lateralis, Say. Labiosa caniculata.
Say, Dentalium tetragonum, Sby., var., Tcrebra dislo-
cata. Say, Conus puncticulatus. Hwass., Pleurotoma
albida, Perry, Caneellaria elavatula. Sby., Cancellaria
reticulata, L. var., Oliva Uterata, Lam., Strombina
gibbe?~iila, Sby.. var., Turriteila subgrundifcra, Dall,
var., Natica canrena, Lam.. Natica duplicata, Say,
Lunatica erninuloides, Gabb, Sigaretus perspeetivus.
Say.
Mottled brown and greenish clay,containing a large
number of shells, but mostly fragmentary.
Fine ashy gray sand.
Brownish sandy clay, hard, containing fish vertebrae
and teeth, otolithes. coral, and shells of the follow-ing species: Area floridana. Con.? (young), Area in-congrua, Say, Ledd concentrica, Say, Crassatella gib-
besii, T. & H.. var., Lucina crenulata, Con., Lvcina
dentata. Wood. Lucina floridana, Con., Mactra later-
alis, Say, DentaUum tetragonum, Sby., var., CyUclma
bidentata. d'Orb., var., Terebra dislocata, Say. Conus
puncticulatus, Hwass., Pleurotoma albida'. Perry,
Cancellaria reticulata, L.. var., Oliva Uterata, Lam.,
Strombina aibl>e7-ula. Sby., var., Natica canrena,
Lam., Natica duplicata, Say. Allthese species were
taken between 2,600 and 2,650 feet.
Buft'y clayey sand.
Greenish clay, laminated after the first 16 feet, with
calcareous concretions, cylindrical gray sandstone
casts or concretions, waterworn limestone pebbles,
lignite, coral, fish vertebrae, spines, and teeth,
otolithes, claws of a crustacean, and many well
preserved shells. Fragments of lignitewith Teredo
borings, and a well preserved lignitized cone of one
of the conifers were found in this bed. The last
60 feet changed to a bluish color. Of the shells
the following have been determined: Area flori-
dana. Con.?, (young). Area incongrna, Say, A7~ca
carolinensis, Con., Crassatella gibliesii,T. &H. var.,
Lucina crenulata, Con., Lucina dentata, Wood. Lu-
cina floridana, Con., Chione eancellata, L., Mactra
lateralis, Say, Labiosa canaliculate, Say, Cyliehna
bidentata, d'Orb., var., Terebra dislocata, Say, Tere-
bra concava, Say, Conus puncticulatus, Hwass., Pleu-
rotoma albida, Perry, Cancellaria reticulata. L.. var.,
Oliva Uterata, Lam., Turritella subgtundifera, Dall.,
var., Strombina gibberula, Sby., var.. Solarium gran-
ulatum, Natica canrena, Lam., Lunatica emUiuloidc.s.
Gabb.
Gray sand, the grains of veryuniform size of rounded
translucent quartz. A few grains of smoky quartz
were also found inthis sand.
Astrong flow of water was encountered in this bed.
forcing the sand for 200 feet up the pipe and taking
some time to overcome. The water was brackish.
Gray clayey sand.
Brownish sandy clay.
Dark gray sandy clay, micaceous and containing a
few fragments of lignite.
Coarse gray sand of rounded translucent quartz frag-




"The fossils obtained are, upon the whole, of an unsatisfactory nature
for correlation work, i. c., they contain many recent species and many
new ones, while the number of forms characteristic of known geological
horizons is very small. Nevertheless, itis believed that there are certain
conclusions that can safely be drawn from the accompanying table which
willbe of considerable value to the stratigraphical geologist in Southern
Texas as well as to geological science. The conditions may be summed
up as follows :
"1. Of the eleven species obtained from samples numbered from 2
to 19 (0 to 458 feet), inclusive, all, except the new form of Eriphyla, are
recent and well-known forms. In all probability, therefore, the strata
passed through between depths ranging from 0 to 450 feet must be refer-
red to a Post-Tertiary or Pleistocene epoch. The small Eriphyla will
probably be found recent on the Gulf shore.
"2. The fauna is so sparse between Nos. 38 and 125 (816 to 2138
feet), inclusive, that it is unsafe to attempt to state just where in the
upper Tertiary itshould be placed. In fact, beds included between depths
450 and 1500 may not be Tertiary at all, but Pleistocene. The unde-
scribed, and probably for the most part extinct, species occurring from.
depths 1500 and 2150 feet show conclusively that the beds here pene-
trated are Tertiary.
H. The fossils' obtained from depths 2158 to 2920 feet show that this
part of the well-section must be referred to the Miocene series. More-
over, itis quite evident that upon the whole the fauna here represented is
that of the upper rather than the lowrer Miocene. Out of about seventy-
two species, twenty-six are still living on the Atlantic or Gulf coast of
the United States, while six more survive only in the Pacific. Of the
thirty-six new or doubtful forms probably the great majority are extinct,
though itisunsafe to predict what willyet be found inthe Gulf of Mex-
ico. Area carolinensis, Turritella subgrundifera var., Gliione sp. Nov. of
West Florida Micoene, Terebra n. sp. of West Florida Miocene, and
Natica eminuloides of the West Indian Miocene may be regarded as char-
acteristic species, leaving no doubt, when taken in connection with the
foregoing facts, that this portion of the Avell section belongs to the Mio-
cene series, and inallprobability to the upper part of the same.
"The above conclusions may be stated diagrammatically as follows:
Depth in feet. Geological horizons.
46 to 458 Pleistocene.
458 to 1510 Doubtful.
1510 to 2158 Upper Tertiary.
2158 to 2920 Miocene (upper).
"Probably some of the strata between the depths of 458 and 2158 feet
were deposited inPliocene times, but not a trace of a species characteriz-
ing that series was found.
"In addition to the marine species enumerated in the table, the follow-
ing fresh-water forms were obtained :
"Polygyra Mndsi, Pfr. var., from a depth of about 2200 feet and again
from a depth of about 2450 feet. Amnicola, not distinguishable from
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peracuta, at a depth of about 2240 feet. These two occur recent in
Texas."
Some shells that were secured from a depth of 390 feet in the Beau-
mont district were sent to Mr. T. H. Aldrich, Birmingham, Ala., for
identification. His reply is as follows,under date of June 22nd :
(Note.—The table referred to by Mr.Harris merely presents his results ina condensed
form and it is not necessary to reproduce it. The onlyEocene shell, and that question-
able, was Luctna dentata, Wood. Allthe others are marked Miocene, Pliocene and Recent.)
"Yourfossils are very interesting and confirm our previous theory that
the formation that lies above the oil-bearing stratum around Beaumont
is Pliocene or even later. There were four species in the box.
"No. 1is a new species of Nassa* and can be characterized as follows:
Nassa beaumontensis, n. sp.
"Shell cancellated, whorls seven, the first two smooth, the others with
two strongly nodular transverse lines, except the body whorl which has
six or seven. Aperture withboth outer and inner lip dentate ;canal short.
Length, Bm. m.:breadth, 4. m. m. This species resembles Nassa biden-
tata, Emmons, but is much more strongly nodular and has but two trans-
verse or spiral ribs, and also possesses one more whorl. The shell
resembles a species of Phos externally.
"No. 2. Tornalina canaliculaia, Say. This species occurs in the Mio-
cene of Jamaica, in the Pliocene of the eastern United States, and is liv-
ing in the Gulf of Mexico.
"No. 3. Turbonilla, sp. These specimens strongly resemble form
now livingin the Gulf.
"No. 4. Young Mactra, or rather Spisula, which is a mactroid genus.
The general aspect of these forms is decidedly Pliocene, or even
more recent, as already stated. Ihave three or four more species from
the Lucas well,but the specimens are very imperfect. They also tend to
confirm the Pliocene horizon.'*'
The shells from the Lucas well that were examined by Prof. Van
Ingen, Columbia College (see paper of A. F. Lucas, in Trans. Amer.
Inst. Mm. Engrs., .Richmond meeting, Feb., 1901), were said to be
clearly Tertiary, but whether Eocene or Miocene did not appear, as the
specimens were much mutilated. The specimens sent to Mr. iUdrich
were ingood preservation and his reference of the overlying strata to the
Pliocene is based on well-marked individuals.
In a communication to Science, April 26th, Mr. G. D. Harris, of Cor-
nell University, and State Geologist of Louisiana, said that the shells
which he obtained convinced him that the Tertiaries had not been com-
pletely penetrated. He thought also that the cap rock had a decidedly
Cretaceous appearance. There is considerable difficulty in saying just
what is the cap rock, as a sample submitted to us as representing the cap
rock was limestone and another specimen, said to represent the cap rock,
was identified by Prof. Van Ingen as sandstone. Mr. Harris thought
that the well from which he secured his specimens had penetrated pos-
sibly a thousand feet of rather recent or newer Tertiary strata and had
then come upon some portion of a Cretaceous anticlinal fold or ridge, and
he is of the opinion that the conditions in the Beaumont field are a repe-
* Nn^n ncuta was found by Mr.G. D. Harris in material from the Galveston deep welldep?h 440 tcf4sB'ft.faKain at a depth of 1.511 to 1,606 ft., and again at 2,443 to 2,451 ft. at thli
depth with a fresh water recent species, Polygyra lundsi.
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tition of the "Sulphur Mine" conditions of southwestern Louisiana,
buried about twice as deep beneath the surface by recent formations.
.From the examination of species sent to him from a depth of 390 feet
in one of the Beaumont oil wells, Mr. T.H. Aldrich,in a letter already
quoted, considers that at this depth the formation was probably Pliocene,
while Mr. Harris considered the formation in the Galveston deep well,
to this depth as Pleistocene, or Eccent, and did not think that the Upper
Tertiary was reached above 1500 feet, which is much below the bottom
of any producing wellin the coastal plain. The evidence so far gathered
is in favor of a post-Cretaceous origin of the Beaumont oil and this view
is sustained alike by paleontological and chemical data. The chemical
composition of the Beaumont oils is entirely different from that of the
Cretaceous oils.
Itis held by Mr. W. 1.. Watts, of the California State Mining Bureau,
that the oil from the Puente Hills and at Los Angeles is from rocks of
the Neocene age, although many Pliocene shells are found in them. To
the south of the valley of the Santa Clara river, in the counties of Ven-
tura and Los Angeles, the range is from Neocene to Miocene, while on
the north side of the valley the range is from Upper Neocene to Lower
Eocene. West of Bakersfield, Kern county, the oil-bearing rocks are
thought to be Miocene, although they may be Pliocene. Natural gas and
oil are also found in the Cretaceous of Colusa county, and in San Joaquin
county gas is found in the Quaternary.
InGalicia (Austria-Hungary) the oil-bearing rocks range in age from
the Cretaceous to the Miocene, the conditions being similar to those that
exist in California, and the same is to a large extent true of the Eouma-
nian field.
The Eussian oil (Apsheron Peninsula, Baku field) is obtained from the
Lower Miocene (Tertiary) and pyrite is associated with the oil-bearing
rocks. The conditions there are not dissimilar to those in the coastal
plain region of Texas, nor is there much difference in the two oils, except
in respect of the sulphur content which is higher in the Texas than in
the Baku oil. It is quite possible that the development of the coastal
plain oils here will follow along the lines already laid down there, for
the two oils are essentially fuel oils. Perhaps a brief account of the con-
ditions surrounding the oiltrade there may not be out of place here.
In 1880 the production of crude oil on the Apsheron Peninsula was
3,055,247 barrels; in 1885, 14,179,833; in 1890, 29,217,126; in 1895,
47,713,983; and in 1899, 06,452,240. The total Eussian production in
1899 was 68,752,240 barrels, the other 2,300,000 barrels coming from the
ttrossni district in the Caucasus. The average yield was, in the Baku
district, 172,661 barrels a day from 1357 wells, or about 127 barrels per
clay per well. In the United States the average yieldper day was about
156,000 barrels from about 82,000 wells, say, two barrels a day. It
takes sixty American wells to produce in one day as much as one Eus-
sian well.
In 1899 in the Baku district there were completed 370 wells of an
average depth of 911 feet and yielding, on the average, 202 barrels each,
per day. In 1898 the number of wells completed was 258, of an average
depth of 937 feet, and an average yield of 653 barrels each, per day. The
average daily production of the Baku flowing wells was 37,202 barrels in
3 898 and 26,445 barrels in1897, as against 122,413 and 146,216 barrels,
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respectively, for the pumping wells, in1899. The production of the flow-
ing wells in 1899 was about one-sixth of that of the pumping wells.
The pumping system in use is not what we know as "pumping," but is
really baling, the baler bringing up from two to four and even six barrels
at a time. The pipes are large, generally 10-inch, and some of the balers
are forty feet inlength. For drilling, the rod, or Canadian, system is
used, and itrequires from one to two years to bring a well in. Mr. Oli-
phant (Rep. on Petroleum, U. S. Geol. Survey, 1899) states that in one
wellthere were used 84 feet of 26-inch, pipe, 252 feet of 24-inch, 420 feet
of 22-inch, 588 feet of 20-inch, 750 feet of 18-inch, and 923.7 feet of 10-
inch. The entire weight of the pipe was nearly eighty-seven tons, and
the cost was $5,944; the drillingcost $5,898, and other expenses, such as
riveting, power, lights, brought the total cost of the well up to $10,275,
or $5.38 per foot, completed.
Itis said that the increasing royalties in the Baku district, consequent
upon government ownership of the land, may increase the cost of pro-
duction. Many of the government leases require the payment of a mini-
mum royalty, whether oil is produced or not, and prices vary from eleven
to forty-six cents per barrel, having risen from about two cents per barrel.
During the first part of 1899, according to a report of Consul Chamber-
lain, the price of Baku crude varied from seventy to eighty cents a barrel,
but rose to $1.05 by the close of the year. At this writing (July, 1901)
the price is about thirty-eight cents a barrel.
Mr. Benjamin P. Hill,Assistant Geologist of the Survey, reports as
follows on the Beaumont field:
"Jefferson county, in which one of greatest oil strikes of the last quar-
ter century has been made, lies in the extreme southeastern part of the
State of Texas, being bordered on the east and northeast by Cameron
Parish, La., and Orange count}', Texas; on the north by Hardin county;
on the west by Liberty and Chambers county; and on the south by the
Gulf of Mexico. Its area is 900 square miles, all of which consists of
coastal plain, with very little timber land. The whole territory has hith-
erto been occupied by grazing and rice lands.
"Although a considerable number of wells have been drilled in various
parts of the county, the only district up to this date (July) where oilhas
been struck inpaying quantities is on Spindle Top Heights, a low ridge
of land lying about four miles south of the town of Beaumont. The
extent of this ridge, which, at its highest point, is about thirty feet above
the level of the surrounding prairie, is, roughly speaking, one mile wide
by two miles long, its greatest length being approximately northeast to
southwest. The Lucas "gusher" is located near the south end of the
ridge. Itis probable that this rise of ground is due to a flexure in the
strata forming the earth's crust, though it is possible that erosion may
have been instrumental in shaping its present topography.
"The geological age of the various strata penetrated have not as yet
been definitely determined. The various opinions and criteria upon
which they are based are given elsewhere in this Bulletin.
"The various operations leading up to the bringing in of the Lucas
well in January, 1901, have been referred to and discussed in a previous
chapter. Since the event mentioned, which may be regarded as the date
from which the Beaumont district became an oil producer, the develop-
ment has been very rapid. Excitement was for a while at fever heat
Tanks at El Vista. J. M. Guffey Petroleum Co. Capacity, 50,000 Barrels Each.
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and as a natural result many unwise investments were made. At this
time, however (July), itmay be said that the cooler calculations of
every-day business have supplanted the earlier craze, and that the dis-
trict is being developed with conservative speed.
"Atpresent six companies have succeeded inbringing in wells. These
are as follows :
J. M. Guffey Petroleum Co 6 wells.
Heywood Oil Co 3 wells.
Higgins Oiland Fuel Co 2 wells.
National Oiland Pipe Line Co 1 well.
Lone Star and Crescent Oil Co 1 well.
Hogg-Swayne Syndicate 1 well.
"Allthese wells are in a comparatively limited area on Spindle Top.
A rectangle 2000 by 1000 feet would include all the present producers.
The productive area, will,without doubt, be increased, but to what extent
and in what directions only the drill can determine. Within this rect-
angle all wells which have been driven +""-as much as 1150 feet have
produced oil,while two gas wells not yet producing oilhave been struck
at a depth of 900 feet. Oilhas been encountered inpaying quantities in
one well at a depth of 760 feet, but this cannot be regarded as the main
oil-bearing stratum as numerous minor flows have been struck in several
wells at various depths.
"A great number of companies have purchased small tracts of land,
some only one-sixteenth of an acre in extent, inthe proven territory, and
are now putting down wells. In a short time, therefore, the number of
producers willbe increased. On Spindle Top Heights there are between
fiftyand sixty derricks, about fort}^ of which are being or have been used
in the actual process of drilling. All these, however, are not in the
proved territory. While itis impossible to state the exact figures, ithas
been estimated that there have been 300 derricks erected in Jefferson
county, less than half of which have been operated.
"Dryholes are numerous outside of the proven field. These wells vary
in depth from 1200 to 2200 feet. Ithas been claimed that a number of
wells have not been producers because the oilhas been cased off. This is
possible, but not at all probable. Itis surprising that no deep test wells
have been put down inparts of the territory not immediately contiguous
to the producing district. This method would certainly be more econom-
ical than the present practice of drilling a number of dry holes on adja-
cent lots.
"Though its topography would indicate that Spindle Top is an anti-
cline arid, therefore, furnishes favorable conditions for the accumulation
of gas and petroleum it does hot necessarily follow that these products
willbe found only on this or similar ridges. Anti-clines or mono-clines
may be present, whose existence is entirely hidden by the surface deposits
of sandy or clayey nature characteristic of the coastal plain. These con-
siderations make it all the more evident that exploration by means of
the drillis the court of last resort inthe determination of the absence or
presence of oil in this region. The conditions for the formation of oil
and sulphur have been similar over the whole of the coastal plain, but the
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conditions favorable to accumulation are. the most important features to
the producer.
"The presence of 'gas pockets' seems to be well established in this dis-
trict. In at least two instances strong flows of gas have been encountered,
unaccompanied by oil. The most notable of these was the G-uffey Co.'s
well struck on June 27th, which discharged gas and mud at an enormous
pressure and with great force for over six hours, when itceased flowing
of its own accord. From this well 400 feet of 4-inch casing was blown
clear of the hole by the force of the escaping gas.
"Inthe oilproducing wells more or less gas is always encountered in
association with the oilor alone. It is noteworthy that at Sour Lake,
Hardin county, mud and gas were struck at a depth of 900 feet, which is
practically the same distance below the surface at which the Beaumont
flows Avere encountered. Gas has also been reported in a number of the
dry holes.
"Practically all the. wells bored in the Beaumont district have been
sunk by means of the rotary system of drilling. This method is consid-
ered to be better adapted to the conditions in the field than the cable, rig
drillon account of the large bodies of sand and clay and the small num-
ber of hard strata encountered. The depths at which oilis found make
the use of the rotary entirely practicable. The wells are generally begun
with pipe having a diameter from eight to twelve inches, which is reduced
as the depth increases. Up to July Ist the largest size actually tapping
the loAver oil rock was a 6 -inch pipe, while a number of the wells are
four inch, and at least one gusher three and one-fourth inch. The first
oil ever reached in the district was with a one and one-half inch pipe at
a depth of 482 feet. This was inthe well drilled by Capt. Lucas previous
to bringing inhis 'gusher.'
"As to the rate of drillingitmay be stated that in a great measure it
depends on circumstances. On the whole, however, itis surprising that,
with the section encountered, the work should be so slow, especially as
experience has been gained in the field. The Lucas gusher was begun
October 27, 1900, and was completed January 10, 1901, consuming, there-
fore, seventy-five days in drilling. The Beatty well, belonging to the
National Oil and Pipe Line Co., was begun February 12, 1901, and was
completed on March 26th, consuming forty-two days. The Heywood No.
3 was started May 3rd and finished May 24th, consuming twenty-one
days, which is so far the best record for an oil-producing well. The first
mud gusher struck by the G-uffey Co. was drilled 900 feet innine days,
which is the best rate of boring in this field.
"The cost of drilling in the Beaumont field has been subject to great
variation. The work ispractically all done by contract, the driller agree-
ing to go to the desired depth at a given rate per foot, the well owner
furnishing pipe for casing, etc. In case of accident or abandonment of
a well the drillers are the losers, though the owners may suffer the loss
of the casing. The prices now prevailing vary from $2.50 to $8.00 per
foot, according to the location, although wells have been drilled at the
rate of more than $10.00. The average on Spindle Top Heights is about
$3.00 ;the owners furnishing fuel and water.
"When itis taken into consideration that only six months have elapsed
since the field was opened itis remarkable what progress has been made
in the equipment of necessary plants for the handling of the output of
Texas Petroleum. 67
the wells. A pipe line has already been completed to tide water at Port
Arthur and two more are under process of contraction, one to Sabine
Pass and the other to Port Arthur. A six inch line has been laid from
Spindle Top to the city of Beaumont and stations at Gladys City and
Stribling are connected by pipe lines with the field. At these stations
extensive loading racks for tank cars have been constructed. Loading
racks have also been finished inBeaumont. Most of the pipe lines are
six inch, though the racks are supplied with four inch feeders. The pipe
line owned and operated by the Guffey Co. from Spindle Top to Port
Arthur is about twenty-two miles in length. A pumping station is
located near the wells and at El Vista, five miles northwest of Port
Arthur, are live storage tanks of 50,000 barrels capacity, each. From
El Vista to the docks at Port Arthur the pipe line is ten inches in diam-
eter. The cost of the pipe lines vary from $5,000 to $10,000 per mile,
according to size, depth below the ground, etc. In some instances pipes
have been laid upon the surface. Up to the present, tanks having an
aggregate capacity of from 600,000 to 700,00 barrels have been con-
structed. Contracts have been let, however, for a total tankage of almost
4,000,000 barrels, one company alone having 2,000,000. The standard
size petroleum tank is of 37,000 barrels capacity, but nearly all the tanks
in the Beaumont region are built in 50,000 barrels sizes, and two of
115,000 barrels capacity, each, have been projected. Four tank building
concerns are inthe field, and have contracts that willkeep them in opera-
tion for over two years. The tanks are being built at various convenient
points in the field, such as Gladys City, Spindle Top, Beaumont and
Sabine Pass, but Port Arthur willbe the distributing point for the larg-
est producers. The cost of building the large size tanks is about twenty-
two cents per barrel capacity, and on this basis it is estimated that one
fillingof the tank with oil will pay for the cost of construction of the
tank. About 500 tank cars are now operating in the field, all the com-
panies owning or leasing a considerable number. A large portion of the
product must necessarily be handled by this method, especially that in-
tended for inland fuel consumption. Atpresent a considerable quantity
of oil is being shipped by this means, the maximum amount so far
reached being 150 cars per day. These tank cars have a capacity varying
from 6500 to 8000 gallons. The Beaumont field is very advantageously
situated for the shipment and distribution of petroleum, whether by rail
or sea. The Southern Pacific and the Kansas City Southern penetrate
the field, and other roads are inprocess of construction.
"For Northern and Eastern markets the most advantageous rates for
handling the oil are obtained through tank steamers and barges. The
pipe lines and railroads deliver the oilat tide water, Sabine Pass, thirty-
two miles from Beaumont, which is at the head of the channel connecting
Sabine Lake with the Gulf. This lake, which is unfortunately very shal-
low, being only eight feet at its deepest part, is connected with Sabine
Pass by a ship canal seven and one-half miles long, 180 feet wide at the
top, 100 feet at the bottom and twenty-five feet deep. The docks at Port
Arthur, the lake end of the canal, are capable of accomodating vessels
of large size. The largest vessel to ascend the canal, so far, had a ton-
nage of 3190. A project is on foot to extend the ship canal to the mouth
of the ISTeches river, or to dredge a channel through the lake. But there
seems to be no likelihood of this work being done soon.
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"Sabine Pass was the shipping point for 97,376 barrels of petroleum
last year, before oil was discovered in the Beaumont district. J. S. Cul-
linan & Co., of Corsicana, have a storage tank of 37,000 barrels capacity
from which the oilwas drawn and sent by water to Philadelphia. When
the pipe line is completed to Sabine Pass and the contemplated storage
tanks are finished the amount of oilhandled willbe very largely increased.
"The first oil shipment to leave Port Arthur was on March 22nd of
this year when the Atlas, a tank steamer belonging to the Standard Oil
Co., carried a cargo of 3000 barrels to Philadelphia for experimental
purposes. Two months later this same steamer with barge 81 cleared
from Port Arthur with a cargo of 32,000 barrels of fuel oil. Shipments
willbe made in the future as rapidly as vessels can be secured. A fleet of
tank steamers will,in all likelihood, be built to supply the demand for
export and coast-wise trade.
"The physical and chemical nature of the oil willbe discussed else-
where. That it is capable of being refined may be gathered from the
fact that several refineries are now under way and others are projected.
Two belonging to one of the producing companies are being erected at
Port Arthur, while independent refineries may be looked for in the future.
"While as yet the capacity is far in excess of the market it may be
stated that the daily sales are increasing rapidly, a fact no doubt due
to the installment of oilburning engines where they are profitable. One
company has been marketing 5000 barrels a day for over a month, and
contracts with fuel consumers have already been entered into that will
increase this amount very largely.
"As to the actual capacity of the fielditis impossible to give any very
exact estimate. It is possible that as the number of wells is increased
the production per well willbe greatly diminished and that in the course
of time they will cease to be 'gushers' and become pumpers. This has
been and will continue to be the history of oil fields, though it is of
course impossible to give even an approximate life period to the field.
It may be stated, however, that large initial productions do not neces-
sarily indicate longevity. The enormous capacities claimed for some of
the wells do not seem to have been based on reliable data, being, at best,
guesses. Rates of flow into tanks have been measured for short periods
of time and the results thus obtained would indicate that, while the out-
puts are very large, they are really not so extraordinary as has been
claimed. Flowing wells with capacities less than 5000 barrels per day
are not unknown in the field.
"The cost of petroleum will,of course, fluctuate according to market
conditions. It is now (July) being sold at from twenty to forty cents
per barrel of forty-two gallons, on board the cars at Beaumont. It is
doubtful whether this price can be maintained, but even at half this
price the revenue from the sale of oil produced will be very large. In
some instances five-year contracts have been made to furnish large quan-
tities of fuel oilat prices considerably less than those mentioned above.
"Of the great number of companies operating in the field the majority
have leases on their territory, though a number of the important com-
panies own ground in fee simple. The regulation oil lease runs for
twenty years, but carries a clause permitting the operator to have the
benefit of the land so long as oilinpaying quantities shall be found. All
leases carry royalties, which vary in amount from an eighth to a twelfth
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of the oilproduced, but one large producing company has a lease which
carries fiftyper cent, on the gross production.
"Ithas not been the custom for some of the drillers to keep accurate
logs of the wells bored. To obtain reliable logs with the rotary system
of drilling it is necessary to have watchers stationed at the derrick con-
stantly in order that all the samples of the strata penetrated may be
obtained and compared. Afew points concerning the wells of the Guffey
Company are, however, given herewith. The wells are named according
to the tracts of land upon which they have been bored. The Lucas gusher
under this system being McFadden No. 1.
"Gladys No. 1 was started with an 8-inch hole and brought in with a
four inch. The well went to a total depth of 1070 feet. The section was
composed largely of sand, but at 600 feet considerable rock was encoun-
tered.
"Gladys No. 2 started with a 10-inch casing and was completed with
a 6-inch. Its total depth was 1092 feet, though oil was struck at 1042
feet. After the oilwas struck the well was drilled fifty-two feet deeper
with the cable rig. About seventy feet of sulphur was encountered in
this well.
"Gladys No. 3 is a shallow well,being only 760 feet to the oil, which
was tapped with an 8 -inch pipe, the largest size casing actually tapping
the oil in the field. The flow, however, is not strong, and the oil is
regarded as belonging to the same horizon as that struck in the first
Lucas well,bored west of the Lucas 'gusher/
"McFadden No. 2 was drilled down 910 feet when gas and mud were
encountered and the well lost. The drillrig was moved and a new No.
2 with a good flow of oil was brought in at 917 feet.
"In McFadden No. 3 the oil rock was reached at 1028 feet with a
6-inch casing. Sulphur was encountered at various depths in this well.
"McFadden No. 4 was a gas well. The gas was tapped on June 27th
at a depth of 918 feet. No sign of oil accompanied the flow. After
spouting clay, sand, mud and gas for six hours the well ceased operation,
which would, indicate that after the gas pocket was exhausted the well
had plugged itself. This wellhad been over two months indrilling and
hard rock had been encountered.
"The well owned by the Hogg-Swayne Syndicate was started by the
Guffey Company. Oil was drilled inat 1060 feet and the flow was struck
with a 3^-inch casing.
"Six wells are now being put down by the GufTey Company in the im-
mediate vicinity of Spindle Top.
"The discovery of oil at Beaumont has caused great and widespread
interest, not only in Texas, but over the whole United States. Compa-
nies have been formed in almost every State in the Union and numerous
foreign companies have been organized with the intention of operating
inthis field.
"Up to the present time over 400 companies, with a total capitalization
of almost $200,000,000, have been chartered. The capital stock of the
companies varies from $5,000 to $15,000,000, $100,000 being the most
common amount. A company to develop both oil and lumber has
recently been organized, having a capitalization of $30,000,000. A great
number have already gone out of existence and many, though stillnom-
inally in existence, are to all intents and purposes, defunct. The public
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has been educated and itis now necessary to have something more than
a high sounding name for a company to sell stock, as a spirit of _ con-
servatism, the natural reaction from the feverish speculation, prevails.
"Speculation in lands and leases has been actively carried on and
enormous prices have been paid for land in the vicinity of Spindle Top
Heights. Small plots of land have been sold at the rate of $100,000 an
acre, and barren lands at considerable distance from the center of opera-
tions have been sold forprices which were from five to one hundred times
their value before the discovery of oil. These inflated values were the
result of an unprecedented 'boom/ and of course were only temporary.
The discovery of oilin a new locality would hardly cause a repetition of
such excitement, which, at best, retards the legitimate development of
the oilindustry."
Log of the Lucas Well, The First One to Strike Oil in Depth, Near
Beaumont, Texas. Begun October 27, 1900; Completed
January 10, 1901. Time, 75 Days.
Note —Instead of using the log of this well as given by Mr. Lucas in the Trans. Amer.
Inst. Mm.Engrs.. which contains some typographical errors, we have used the- corrected
log published, by permission, by the Beaumont Engineering Co., and received from them
July Ist.
Oil was tapped at a depth of 1120 to 1139 feet, and the 4-inch pipe
used indrilling was shot out of the well,carrying block and tackle with it.
0 36 36 Yellow clay.
3(5 56 [ 20 Coarse gray sand.
56 170 114 Blue clay, pretty hard.
170 245 75 Fine gray sand.
245 265 20 Variously colored gravel, from bean to goose-egg size.
265 317 52 Coarse gray sand.
317 352 35 Blue clay.
352 376 24 Coarse gray sand, withpyrite concretions.
376 395 19 Blue clay.
395 440 45 Fine gray sand, with lignite.
440 448 8. Marl.
448 508 60 Gray sand, witliconcretions and much lignite.
508 508.75 0.75 Soft limestone.
508.75 528.25 19.50 Gray clay and sulphuretted hydrogen gas.
528.25 529 0.75 Hard sandstone, withcalcite depositions.
529 5«3 34 Gray sand.
563 588 25 Compact hard sand, with pyrite.
588 588.5 0.5 Hard sandstone and calcareous concretions.
588.6 601.75 13.25 Gray clay.
601.9 602 1.25 Hard sand.
602 659 57 Gray clay, with calcareous concretions.
659 665 6 White, calcareous shells.
665 679 14 Gray clay.
679 685 6 Gray sandstone, with oil.
685 692 7 Gray clay, with calcareous concretions.
692
'
715 23 Gray clay; getting harder.
7.15 717 2 Calcareous concretions with calcite.
717 833 116 Hard gray clay with calcareous concretions; much
fine pyrite.
833 853 20 Hard gray clay with calcareous concretions; much
fine pyrite.
853 873 20 Sandstone and pyrite; hard.
873 875 2 Hard rock, apparently limestone.
875 899 24 Fine oil sand, with large layer toward bottom and
heavy pressure under it,fillingcasing for 100 feet
above point of drilling.
899 979 80 Hard clay.
979 1029 50 Calcareous concretions, withlayers of hard sandstone.
1029 1069 40 Struck heavy gas pressure and oil, which lasted about
one hour and then subsided.
1069 1139 70 Sand mixed with calcareous concretions and fossils.
s
From— To— Made feet. Formation.
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In the log of the Lucas well no mention is made of quicksand, but in
the Beatty well,half a mile to the north, itwas struck in the interval 170
to 350, again in the interval 420 to 530, again in the interval 580 to 615,
again in the interval 637 to 840, and in the interval 855 to 934. Itis
known that quicksand was encountered in the Lucas well and, indeed, in
all the wells bored in the Beaumont district, and its omission from the
log of the Lucas well must be attributed to a pardonable oversight. It
ma}*be accounted for by the fact that all drillers do not agree as to the
nature of quicksand and what is such to some of them would not be so
termed by others.
xJ
Itis noticeable that in the Lucas well the first appearance of an oil-
bearing horizon was inthe interval 679 to 685, while the first appearance
of the oil sand in the Beatty well was in the interval 570 to 580. In the
Lucas well there was an oil sand inthe interval 875 to 899 feet, but none
in the Beatty well at this depth or within any moderate approximation
to it. The first oil.struck in the Lucas well, viz., in the interval 875 to
899, was somewhat heavier than the oilfound at the bottom. Following
is an analysis by Mr. E. P. Schoch, of The University of Texas, of a
sample of the upper oil:
Analysis of Oil from the Interval 875 to 899 Feet, Lucas Well.
Specific gravity at 60° F. 0.9218 (22° B.).
Fractions, ordinary distillation. Scarcely any distillate up to 212° F.
By comparing this analysis with the one given on page 70, and which
represents the Lucas oilfrom the bottom of the boring, i.c., from a depth
of 1120 to 1139 feet, itwillbe seen that while they are practically the
same as regards the amounts of the distillates up to 400° F., above this
point they begin to diverge. Perhaps the divergence is not enough to
warrant the assertion that the two oils are radically different, but the
differences between them are noticeable. This is, perhaps, the only anal-
ysis of the upper oilthat is now available. The flow was not considered
strong enough to justify the stopping of the boring at that point so it
was continued to 1139 feet. The log of the Higgins well,which is located
about 600 feet west of the Lucas well, shows that the first oilwas found
at 536 feet, but the heavy flow came from a depth of 1030 to 1040 feet.
100 00
212 to 320 1.96 Clear white.
320 to 410 5.07 Lightstraw yellow.
410t04(>4 14.(50 Deeper straw yellow.
484 to 500 8.02 Deep yellow.
500 to 880 20.08 Lightred brown.
Above 680 37.08 Dark brown; fluorescent.
Residue 3.33
Loss 3.86
T. „ Per cent, of yield _, .Degrees F. yol _ Color.
i i it at .
ti s, i i till ti . l i till t t
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Analysis of Crude Oil from the Lucas Well, Beaumont, January 25,
1901, from Depth of 1120 to 1139 Feet.
Note.— At 311° F. a white sublimate appeared inthe condenser, probably sulphur. At
338° F. sulphuretted hydrogen fumes were quite strong. From 572° to 662° F. scarcely any
distillate.
This was one of the first analyses made of this oil and the results have
been confirmed by many analyses made since that time.
Log of the National Oil and Pipe Line Co.'s Well No. 1 (Beatty),
Near Beaumont, Texas. Begun February 12, 1901; Com-
pleted March 26, 1901. Time, 42 Days.
The well is cased for 360 feet down with12-inch pipe, inside of which
is an 8-inch pipe which extends down 654 feet. Inside the 8-inch pipe
there is a 6-inch pipe, which extends down to 936 feet and is firmly
bedded in the lime rock at that depth. This rock has a hole bored in it







Blue clay, or marl.
Oil sand.
Quicksand.
Shell rock. Concretion of sea shells,
Oilsand.
Quicksand.












































































Per cent, of yield
by vol.Degrees F.
jduction. of pressure.
D B.'.916 equals 23'
tion "without re
Specific gravity at 60° F. 0
Fractions, ordinary distilla'
ty of Texas., The UniversrE. P. Schoch.
The Beatty Well. National Oil and Pipe Line Co.
The Higgins Oil & Fuel Co. Well No. 1.
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Log of the Higgins Well No. 1, Beaumont. Begun January 31, 1901;
Completed March 25, 1901. Time, 53 Days.
























































Quicksand and very fine sand.
Fine sand mixed with clay.
Fine sand mixed with very fine clay.
Sand as fine as flour.
Fine sand.
Clay, sand and stone.






Coarser sand, withblack pebbles.
Still coarser sand.
Coarse sand mixed withclay.
Coarse sand, no clay.
Coarser sand.
Very coarse sand.
Coarse sand, withblack pebbles and shells.
Sharp, finer sand and shells.
Blue sand, still finer.
Coarse sand.
Sharp sand, coarse shells.
Sharp sand, coarser shells.
First sign of oil.
No oil; coarse sand and shells.
Coarse sand withblack pebbles. Struck more oil thar.
at 536.
Very fineblue sand; no oil.
Coarser sand, some shells.
Coarser sand and siliceous pebbles.
Very coarse blue shells.
Finer shells; some blue clay.
Clayey sand; numerous shells.
Sand ;some shells.
Blue sand; some shells.
Little finer sand; some shells.
Yellow sand; fairly good signs of oil, which settled or
water.
Nooil; medium fine sand.
Blue shale; some shells.
Blue shale; no shells.
Darker sand, withtrace of oil.
Lighter colored sand ;blue shale; trace of oil.

























































































Analysis of Oil from Higgins Oil and Fuel Co. Beaumont.
0.H. Palm.
Sulphur, 2.4 per cent.
Color of crude oil,reddish brown.
Flash point, 120° F.
Specific gravity at 82.4° F., 0.9103 (24° B.).
Naphtha fractions, 2.9 per cent, by vol.;burning oil 39.8 per cent.;
heavy oil,42.6 per cent.
British Thermal Units, 19/785.
Log of Heywood No. 2. Begun May 1, 1901 ;Completed May 25, 1901 ;




















































































































































































by Vol.Fractions.— Degrees F.
Heywood Oil Co. Well, No. 2.
Star and Crescent Well.
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Log of Heywood No. 3, Near Beaumont, Texas. Begun June 3, 1901;
Completed June 24, 1901. Time, 21Days.
Analysis of Beaumont Crude Oil, Made by Prof. L. W. Wilkinson,
Tulane University, New Orleans.
Commenting on these results, Prof. Wilkinson says:
"From the above results it willbe seen that at 590° F. the distillate
from the crude Beaumont oilamounted to 36.90 per cent by volume. In
refining the Pennsylvania oil that part distilling over between 302° and
572° F. is usually considered as illuminating oil,and it amounts to 35
to 38 per cent, of the crude oil. Thus itwillbe seen that the Beaumont
oil at a temperature of 572° F. yields practically the same amount of
illuminating oil as the Pennsylvania oil. Continuing the heating to 680°
F. the Beaumont oil yielded 41.2 per cent. That part of the Beaumont








































































































emitting an extremely unpleasant odor and yielded, on refining, about
30 per cent, of the crude oil,and had a density of 0.851 and a flash point
of 151° F.
"About 40 per cent of the Beaumont oildistills over above 680° F. and
has very little viscosity. The general appearance of the higher oils indi-
cates that the process of 'cracking' would cause a large part of the higher
oils to pass into the lower or illuminating oils."
Prof. Wilkinson thought that from 30 to 40 per cent, of illuminating
oil of good quality could be obtained from Beaumont crude oil,and that
by the "cracking" process a yield of 50 per cent, or more could be
obtained.
Prof. Wilkinson's results are not in accord with analyses made else-
where, as the following extract from a paper communicated by Mr. A.
F. Lucas to the American Institute of Mining Engineers willshow. The
analysis was made by Mr. A. M. Smoot, chief chemist in the establish-
ment of Ledoux & Co., 99 John St., IST. Y. The results are as follows,
the sample being that of crude Beaumont oilfrom the first or Lucas well.
"Analysis of Crude Beaumont Oil. A. M. Smoot. LeDoux & Co.
"The crude oil contains 2.04 per cent, of sulphur.
"It willbe seen that the specific gravity of the Beaumont oil is far
higher than that of oils which yield notable quantities of illuminants.
# * * rpj^ Beailm ont oilis very high insulphur. Lima oil, the best
known of the sulphury oils, is stated by Mabery and Smith to contain
0.55 per cent, of sulphur. Redwood, gives the sulphur in a sample of
Canadian oil as 0.98 per cent. The oils of Alsace are said by the same
authority to contain from 0.134 to 0.138 per cent., and those of Peine
(Hanover) from 0.077 to 0.085 per cent.
* * *
Consideration of the
distillation figures obtained from the Beaumont oil shows at once that
the sample is not at all comparable with Ohio or Pennsylvania oils as to
the yield of illuminating oil.
* * * *
In examining the Pennsylvania
and Ohio oils it is customary to regard the fraction distilling between
'602° and 572° F. as burning oil. Some of the heavy Russian oils yield
illuminants only up to 545° F. The fractions obtained from the Beau-
mont oilbetween 302° and 572° F. are much heavier even than the Rus-
sian. This is shown by comparison with the following table of the grav-
ities of burning oils, taken from Redwood :
Per cent. Per cent.
Degrees F. by Sp. Gray. Degrees F. by Sp. Gray.
volume. volume.
302 to 392 6.0 0.851 572 to 662 50.0 0.916
392 to 482 13.50 0.867 Residue and loss 2.5
482 to 572 28.0 0.886
"Specific gravity at 60° F. 0.925 (21.5° B.).
"Distillationaccording to Engler's specifications.
"Distillationbegan at 302° F.
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Boiling point 302° to 572° F
Kaiser oil 0.780 to 0.800
American Illuminating oil 0.800 to 0.810
Russian Illuminating oil 0.820 to 0.825
Standard White oil 0.808 to 0.812
Prime
'
White oil 0.800 to 0.806
Astraline 0.850 to 0.860
"No considerable fraction of the Beaumont oilhas a gravity less than
?.867, the greater part of the portion distilling under 572° F. has an
average gravity of 0.886. It, therefore, does not seem likely that the
Beaumont oil willyield a desirable burning oil by normal distillation.
To determine whether or not the 'cracking' process of distillation would
yield burning fractions of lower gravity than those obtained by the nor-
mal distillation, a sample was treated in a distilling flask of large capac-
ity inproportion to the amount of oil contained in it. The distillation
was conducted so that the lighter vapors condensed in large quantities
•on the cool sides and inthe long neck of the flask, running back into the
very hot residue. The distillation was conducted slowly, yielding first
-drop at 197.6° F. .
"The yield of distillate at a temperature under 572° F. is increased by
the 'cracking/ but the specific gravity of the fractions is also increased.
"The conclusions to be drawn from this investigation, as far as it
goes, are that the Beaumont oilis very high in sulphur; that itwillyield
less than ten per cent. of. kerosene, probably nearer five per cent., and
only limited quantities of very heavy burning oil,similar in specific grav-
ity to Russian Solar oil. The chief application of the Beaumont oil will
no doubt be for fuel purposes."
Ledoux & Company say that they have been favored with some other
results of the examination of crude Beaumont oil. One sample showed:
"Specific gravity 0.904 equals 25.40° B.
"Flash point, 105° F., inopen cup.
"Cold test, not congealed at minus 10° F.
"Viscosity, at 70° F. 98.
"In ten distillates of equal quantity the successive fraction varied in
gravity from 0.839 (38° B.) to 0.924 (22° B.), the increase in gravity
being fairly regular between these points ;the pitch remaining inthe still
at a melting point of about 300° F. Itmay be said that this oilseems
to have an asphalt base, which simply means that its products do not
belong to the paraffin series."
The Emery Manufacturing Company, Bradford, Pa., also examined
the product of the Lucas welland reported as follows:
"The Beaumont, Texas, oilis of a dark green color and has an offensive











197.6° to 302° F 2.3 0.830
302° to 392° F 1.9 0.852
392°t0482=F 21.9 0.875
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phuretted hydrogen more pronounced. The crude' oilhas a flash test of
110° F. and fire test of 180° F.; the specific gravity at 60° F. is 0.915
(23.6° B.), The oil showed no evidence of congealing at a tempera-
ture of 5° F. below zero; this property denotes the absence of paraffin
and belongs to a series of oils having an asphaltum base. In order to
determine the commercial value of the crude oil itwas necessary to sub-
ject the sample to fractional distillation. Four gallons of the crude were
taken for the process, and the gravity of the first two ounces of distillate
that passed through the condenser was 0.753 (58° B.). The gravity of
the first eight ounces of distillate obtained was 0.773 (53° B.), and the
gravity of the second eight ounces was 0.808 (44.9° B.). Ten one-pint
samples of the distillate were obtained, the gravities of which were as
follows:
"The first and second eight-ounce samples flashed at the ordinary tem-
perature and would be called benzine, but could not be used in the arts
on account of the low gravity, and, on account of the low percentage
(1.56 per cent,), the yield would be almost unprofitable to collect sep-
arately.
"For the burning oildistillate the first four pint samples were taken,
the gravity being 0.859 (34° B.), and the mixture was found to have
a flash test of 85° Abel, or about 130° F.
"While this oilwould pass the trade requirements in the properties of
color and fire test, the gravity and odor are so far from the requirements
of a marketable illuminating oil, that under no consideration could itbe
sold as such, providing the illuminating oils from Pennsylvania, and even
Lima crudes, could be obtained.
The intense odor of the oil would prevent its use as an illuminant,
and siilphur in small quantities in crude oilimparts to the distillates a
very disagreeable smell, which can only be removed with great difficulty
and expense.
The great bulk of the distillates would be condensed at gravities below
0.880 (30° B.), and on account of its low viscosity could not he used
as a lubricant; and assuming the oil has no value as an illuminant and
lubricant, it can only be used for fuel, and its terrific odor would prevent
its use as a fuel, in a thickly populated center.
"From four gallons (thirty-twopints) of Beaumont crude the follow-
ing percentages of products were obtained :
One-half pint 53° B. benzine (sp. gray. 0.773) . 1.56
One-half pint 44.9° B. benzine(sp. gray. 0.808). 1.56
Four pints lowgravity and had smelling illum-
inating oil, unmarketable 12.50
Twenty-five pints fuel oil 78.12

































The report of the Emery Manufacturing Company certainly makes
out a bad case for the Beaumont oil, and if itwere true in all respects
the large investments that have been made in the district could not hope
for much return. With respect to illuminating oils, using the term in
its ordinary acceptation, the Beaumont oilis certainly inferior to Penn-
sylvania oils and even to Lima oils. Its percentage of sulphur is much
higher than in either of these oils and the yield of illuminating oilmuch
lower. But while itmay not be possible to recover naphtha, benzine,
kerosene, etc., with profit, yet there are distillates that will come into
large use where these lighter oils are not employed, as, for instance, in
mine lamps, torches, etc. Lubricating oils of good quality willbe made
from the Beaumont crude oil,and fuel oils willalso be made. The crude
oil will come into direct use on a large scale as a fuel for locomotives,
stationary boilers, etc., and the refined product for oilengines.
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Chapter V.
The Utilization of Petroleum
as Fuel.
Aside from its value as a source of illuminating and lubricating oils,
which need not be discussed now, Texas petroleum is likely to find its
chief use as fuel. There is an area within the Corsicana field which can
be depended on for illuminating oils, and perhaps some of the more
recent developments will reveal the existence of other oils that can be
used for such purposes. But granting all this, itwould stillappear that
the main value in the new discoveries is to lie in the direction of fuel oil.
Cheap fuel is very much needed in the State and throughout the south-
west generally, and it is extremely fortunate that such large supplies of
fuel oilhave been found. As already mentioned, by far the greater part
of the enormous production of petroleum inRussia is used for fuel, the
amount going to the refineries not being much above twenty per cent, of
the total output. The California oil is used for the same purpose, and
the growth of industries depending upon oil for fuel in that State has
been remarkable.
Without undertaking any very elaborate discussion of the matter, it
may be well to mention certain facts in connection with the use of oil
for fuel in order to reach some appreciation of what the new discoveries
may mean to us. As already remarked, under the discussion of the
nature and origin of petroleum, this is not a technical treatise on petro-
leum, but an attempt to set forth inplain language and for non-technical
people, the principles of the industry. The use of oilin a large way is a
new thing here and we may be excused for beginning at the beginning.
In speaking of petroleum as a fuel in even the most cursory way it is
necessary to start out with the proper ideas as to the nature of the mate-
rial we are dealing with, and this was attempted in Chapter I. Itnow
becomes necessary to discuss principles underlying the actual use and to
point out some of the means employed to that end.
In classifying fuels and comparing them with each other, there must
be some common ground upon which they can meet, some standard by
which they can all be measured. We must reduce them to a common
denominator, or they can not be compared.
Fuels, whether solid, liquid or gaseous, may be regarded from either of
two standpoints, from the standpoint of the absolute amount of heat to
be obtained from them, or from the standpoint of the amount of heat
that may be obtained from them commercially. The first is the scientific
method, the second the so-called practical method. For the purpose of
comparing one fuel with another the firstmethod is by far the best, for
itdoes not introduce any elements of a varying nature, such, for instance,
as the setting of the boilers, the apparatus used for firing, etc. These
variants often affect the result to a marked degree and unless one knows
all the conditions under which the test was made, itis impossible for him
to compare results. On the other hand, if the absolute amount of heat
to be obtained from a fuel by the complete combustion of its ingredients
is stated mathematically, it at once becomes possible to compare the fig-
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Tire,- with those obtained from testing other fuels. If the absolute
amount of heat in each case is obtained, then the establishment of a ratio
becomes possible, and one particular fuel can be said to be so much bet-
ter or so much worse than another. By the expression "heat value" is
to be understood the amount of heat given out by the combustion of
substances under ordinary conditions and without regard to whether all
of the heat units contained in it were rendered available. By the term
"heat units," however, is to be understood the absolute amount of heat
obtainable if all the combustible matter contained in the fuel is oxidized
to its highest point, all the carbon being burned to carbonic acid and all
the hydrogen to water. In some extreme cases the heat of the combustion
of other ingredients, such as sulphur, etc., is to be taken into account,
but this is only when scientific accuracy is required.--
j d j.
There are two terms by which the absolute amount of heat obtained
by the complete combustion of a fuel is expressed, the British Thermal
Unit, and the caloric. The British Thermal Unit, ordinarily written B.
T. XL, is the amount of heat taken up by a pound of water for each degree
Fahrenheit that its temperature is raised, or it is the total weight of
the water, in pounds, whose temperature is raised one -degree F. by the
combustion of one pound of the fuel. This applies to solid and liquid
fuels, but with respect to gaseous fuels the combustion of one cubic foot,
or 100 cubic feet, is considered.
The British Thermal Unit is used in this country as well as in Eng-
land, etc. The calorie, used on the continent of Europe, is the heat
taken up by one gram of water for each degree Centigrade its tempera-
ture is raised. The B. T.U. is 1.8 times larger than the calorie, so that
to pass from the B. T.U. to the calorie, one must divide by this factor,
i.c", 1.8.
The heat given out by a fuel upon complete combustion can be cal-
culated from its chemical composition, but the results vary from two
per cent, above to about two per cent, below the observed heat units from
actual tests. Perhaps for ordinary purposes and where scientific accu-
racy is not required, the calculated and the observed heat units may be
taken as the same. This rule holds good for substances of not a very
complex nature and may be applied to coal, wood, lignite, peat, oil, etc.,
where one has to do chiefly with carbon and hydrogen.
The heat units (B. T. U.) of a number of the more common substances
are given in the following table taken, for the most part, from Poole
(The Calorific Power of Fuels, 1900, p. 198) :
Heat of Combustion of Substances. B. T. U.
*1000 cubic feet of natural gas are taken as equivalent to1360 cubic feet of coal
gas, the evaporative power being as 893 to 591.
Hydrogen 62,100 Olive oil 17,051
Marsh gas 24.017 Pitch 15,120
Diamond 20,041 Coal (pure and dry) 14,040 to 16,200
Paraffin 19,800 Amorphous carbon 14,647
Petroleum 17,280 to 19,800 Beech charcoal 12,852
Gasoline 19,480 "Natural gas* 10,866 to 16,681
Petroleum gas 19,440 Lignite (pure and dry).10,800 to 12,600
Lubricating oil 19,440 Peat 10.692
Asphalt 17,159 Hardwood .• 8,550
Cotton seed oil 17,100 Coal gas 7,990 to 12,266
Rape seed oil 17.080 Water gas 4,230 to 5,458
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Perhaps a simpler way of explaining the matter is to consider hydrogen
as 100 and compare the others withit. The foregoing table willthen be
as follows :
If we take petroleum as the standard here, and consider it as giving
on the average 18,500 heat units, and call it100 the other common fuels
in this table willhave the following values :
Objection may be raised in respect to the heat units in natural gas,
but this is subject to considerable variation in the B. T. U. per cubic
foot, viz., from 592 to 1170. McMillin(Ohio Geol. Survey, Vol. VI,p.
544) states that 1000 cubic feet of natural gas evaporates 893 pounds
of water, as against 591 pounds for coal gas, 262 pounds for water gas,
and 115 pounds for producer gas. ,
Investigations made in the laboratory of the Survey by Messrs. 0. H.
Palm and S. H. Worrel on the heating value of a number of Texas oils
gave the following results :
This list willbe extended to include all the oils as rapidly as possible,
and it is hoped to publish a special Bulletin on this subject next winter.
Ina number of petroleums, quoted by Eedwood, the calories range from
9,708, in oil from Pechelbronn, to 11,700, in oil from Balakhany, near
Baku, Eussia. Heavy oil from West Virginia gave 10,180, and heavy
oil from Pennsylvania 10,672, almost exactly the same value as Sour
Lake oil,Hardin county, Texas.
Gasoline goes to 10,822 calories (19,480 B. T. II.).
Near Dunlay, Medina Co 16,807 9,372
Dullnig Wells, Bexar Co 15,356 8,531
Walsh Tract, Bexar Co 16,518 9,177
Lucas Well, Jefferson Co 19,574 10,874
Higgins Oiland Fuel Co., Jefferson Co 19,785 10,992
Sour Lake, Hardin Co 18,694 10,305
N. E. Fort Stockton, Pecos Co 17,387 9,655
Sour Lake, Karelin Co 18,362 10,201
British rainripsi
Thermal Units, t^loll^-
Natural gas 58.7 to 90.0
Lignite 58.4 to 68.1
Peat 57.8
Hard Wood 46.2
Coal gas 43.2 to 66.3







Coal 75.9 to 87.6
Olive oil 27.4
Pitch 24.3
Coal (pure and dry) 22.6 to 26.1
Amorphous carbon 23.6
Beech charcoal 20.7
Natural gas 17.5 to 26.9
Lignite (pure and dry) 17.4 to 20.3
Peat 17.2
Hard wood 13.8
Coal gas 12.9 to 19.8










Cotton seed oil 27.5
Eape seed oil 27.5
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The fuels with which petroleum will come into competition in this
State are the native coals and lignites, and the coals from Indian Terri-
tory, Arkansas, Alabama and New Mexico. The question of the com-
parative value of these several fuels becomes, therefore, of great impor-
tance. How many barrels of oilare to be taken as equivalent to a ton of
coal? This question (fan not be answered positively until all the coals
and lignites that are used here have been tested. Itis pretty well estab-
lished that the B. T. U. in petroleum will vary from 17,000 to 20,000,
one experiment on Texas petroleum giving 20,110. The value here taken,
as already remarked, is 18,500 B. T. U. or 10,277 calories. The scientific
investigation of the coals, etc., used here, with respect to their heat units,
has, unfortunately, not progressed very far, but from the data to hand
itis not thought that on the average the B. T. XJ. in the coals used here
willbe above 12,600, if,indeed, above 10,800, and willbe taken, for the
present, at 11,700. For the lignites a lower value must be taken, and,
for the present, this willbe 9,900.
±7 7
Some of the Alabama coals used in this State have 13,500 B. T. TJ.;
good McAlester coal (Indian Territory) may be taken at the same; New
Mexico coal at 12,000, and lignite at 9,900. On this basis one barrel of
crude petroleum, weighing 320 pounds, net, would be equivalent to 438
pounds of Alabama coal, and the same amount of McAlester coal, 493
pounds of New Mexico coal, and 598 pounds of lignite.- A ton, 2000
pounds, of Alabama coal would then be equivalent to 4.56 barrels of
petroleum; a ton of McAlester coal to 4.56 barrels; a ton of New Mexico
coal to 4.06 barrels, and a ton of lignite to 3.34 barrels. In other words,
we would have to use from three and one-third to four and one-half bar-
rels of crude petroleum in order to have as many heat units as from a
ton of the best coals and lignites now used in the State.
Some experiments made in California with a view to testing the rel-
ative value of the California oiland the coal with which it comes into
competition, showed that a ton of Nan aimo coal, giving 12,031 B. T. IL,
was equivalent to a minimum oilconsumption of 3.45 barrels and a max-
imum consumption of 3.87 barrels. Some recent experiments on Texas
petroleum showed it to have 19,160 heat units, and this would be equiva-
lent to 4.29 barrels'per ton of Indian Territory coal. InRussia the usual
equivalent is 3.12 barrels per ton of coal.
There is considerable variation in the quality of coal offered on the
market, and these differences are often observable in coal from the same
mine, due, perhaps, to carelessness inmining and handling, and to the
absence of rigid inspection. In countries where a good deal of coal is
sold on the basis of the heat units itcontains, these discrepancies are not
so potent or so widespread. Variations in the quality of oil from the
same well are by no means so marked as in the case of coal from the
same mine. Where the oil from different wells has a somewhat different
value in heat units the practice of piping different oils into the same
storage tanks tends to advance uniformity, just as in the case of the pig-
ironmixer insteel plants withrespect to pig ironof varying composition.
The value of oil as compared with coal varies somewhat with the
nature of the work to be done. It has been observed, for instance, that
in puddling and steel heating furnaces, two and one-half barrels of Los
Angeles oil were equivalent to 2000 pounds of Wellington coal from
British Columbia, while for steaming purposes it took three barrels of
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the oil for one ton of the coal. In some establishments inLos Angeles
the proportion rose to 3.62 barrels per ton; in others to 3.10. On the
Southern Pacific Eailway in California, ithas been found that four bar-
rels of California oil were equivalent to one ton of Nanaimo, British
Columbia, coal. The lowest consumption of oilper ton of coal that the
writer has been able to find is two and one-half barrels, while the highest
is four barrels. An average ratio can be established only when all the
conditions are known, but in a general way it may be said that- from
three and one-half to four barrels of oil should be equivalent to a ton,
2000 pounds, of good soft coal. The lower figure may be reduced under
good practice and with the best appliances to three and one-third barrels,
while under bad management, etc., the higher figure may reach four and
one-half barrels. The highest evaporative power on record gives forty-
six pounds of water per pound of oil.
Mr. H. Tweddle {Engineering and Mining Journal, N. V., Vol.
LXVIII)has fully set forth the advantages to be derived from the use
of liquid fuel, and enumerates them under eleven heads. His remarks
were directed chiefly to the use of such fuel on vessels, but may be applied
with equal force to almost every kind of manufacturing establishment
and to locomotives. The advantages claimed are as follows :
1. Diminished loss of heat up the funnel (or chimney), owing to the
clean condition in which the boiler tubes can be kept, and to the smaller
amount of air which has to pa.ss through the combustion chamber for a
given fuel consumption.
3. A more equal distribution of heat in the combustion chamber, as
the doors do not have to be opened and, consequently, a higher efficiency
is obtained; unequal strains on the boiler tubes, etc., due to unequal
heating, are also avoided.
3. With oil there is no danger of having dirty fires on a hard run.
4. A reduction in. the cost of handling fuel, as this is done mechan-
ically or by gravitation.
5. No firing tools or grate bars are necessary, consequently the fur-
nace lining, brick work, etc., lasts longer.
6. x\bsence of dust, ashes, and clinkers.
7. Petroleum does not deteriorate on storing, while coal does, espe-
cially soft coal.
8. Ease with which the fire can be regulated from a low to a most
intense heat in a short time.
9. Lessening of the amount of manual labor instoking.
10. Great increase of steaming capacity, the difference being as much
as thirty-five per cent in favor of oil.
The eleventh point made by Mr.Tweddle is that of the absence of sul-
phur or other impurities and longer life to plates, etc. But considering
the fact that the amount of sulphur in some of the oils now being used
as fuel is in excess of the sulphur in ordinary coals this point is not well
taken. Sulphur is objectionable in any fuel, whether coal or oil, and of
the two may be more objectionable in oil than in coal, for a portion of
the sulphur* in coal remains in the ashes and is not consumed.
If crude petroleum, or the residue from refining plants is to come into
use on a large scale as fuel, there are some considerations that must be
weighed, inaddition to its fuel value, viz., its initialprice, f. o. b. tanks,
or wells, transportation charges, and the like. If a certain freight rate
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per ton-mile is established for coal and it is sought to establish a rate
for oil, why should there not be some standard of fuel value to which
both are to be referred ? Some coals are better than others, some oils are
better than others. In the one case itmay require four and one-half bar-
rels of oil to equal a ton of coal as fuel, in the other case the ratio may
be much less. If the coal has a high heating value manifestly it will
require a larger amount of oil to balance it than if the coal has a low
heating value. Perhaps the times are not ripe for the fixation of freight
rates based on heat units, but the plan certainly has much to commend
it. Itmay come in with the purchase of fuel on a similar basis, but we
are not likely to see either very soon. A ton of coal (quality not speci-
fied) willstill be taken as equivalent to so many barrels of oil (quality
not specified ).
Profiting by the experiences in California and elseAvhere in the use of
oilfor fuel, many industrial establishments in Texas have changed or are
about to change from coal to oil. Among the first to adopt the new fuel
was the American Brewery, Houston. This establishment has a battery
of four boilers, two 200-horse power and two 350-horse power. The oil
used was the residue from the refining plant at Corsicana, and it was
estimated that seventy-five barrels a day would be required, inasmuch as
the coal consumption was about twenty-five tons a day. After running
for "a while it was stated that the steaming capacity of the two 200-horse
power boilers using oil was equivalent to the steaming capacity of the
two 350-horse power boilers using coal, and that the saving due to the use
of oil was about thirty-three per cent. The Star. Flour Mills, Galves-
ton, also installed oil burners, about the last of April, using thirty-five
barrels a day for a 350-horse power engine. At Gonzales, the Sunset
Brick and Tile Co. put in oil burners for a large brick kiln the latter
part of May. AtBrenham oilburners were installed for the large plant
of boilers used by the ice factory, oilmilland electric light works. The
Hutchins Hotel, Houston, changed from coal to oil, the battery consist-
ing of two 100-horse-power boilers. The Magnolia Brewery, Houston;
the Houston Electric Street Railway, and the CityBrewery, San Antonio,
changed from coal to oil,and many other plants in the State have the
matter under consideration.
The first locomotive equipped for burning oil was delivered to the
Gulf, Beaumont & Kansas City Railway June 20th, and belonged to the
Gulf, Colorado & Santa Fe Railway. It was No. 065 and pulled a pas-
senger train out of Beaumont June 21st. Up to the time of its reaching
Beaumont ithad traveled 450 miles and had consumed forty-two barrels
of oils, the tank having this capacity. The Southern Pacific Railway is
to burn oilwest of ElPaso, but it is said that California oilwillbe used.
This road has had a greater experience in the use of oil for locomotives
than any other railway in the country and when the arrangements are
made for burning oil between El Paso and Los Angeles, a distance of
about 800 miles, this road willbe equipped with oil-burning locomotives
from El Paso to Portland, Oregon, a distance of more than 1700 miles.
A large consumption of oil for fuel purposes may be anticipated, espe-
cially on the part of the railroads and industrial establishments and the
competition of the new fuel with coal willcertainly make itself felt.
Already some of the railroads bringing coal into the lower Mississippi
Valley from Alabama have made sweeping reductions in freight rates in
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order to meet oilat New Orleans, etc. These reductions amount to about
one-half of the former rates. What willbe the effect upon the coal trade
of this competition? It is, perhaps, too early yet to express a positive
opinion,but that the effect is likely to be serious no one can doubt. For
everjr barrel of oilburned so much less coal is used. One millionbarrels
of oilare equivalent to 250,000 tons of coal, and four millionbarrels of
oil would counterbalance the entire coal output of this State last year.
That the price of coal is likely to be seriously affected by the coming in
of large amounts of fuel oilis not to be denied, but this willapply chiefly
to locomotive coal and to the coal used hj the larger establishments
which can afford to make the change from the one fuel to the other.
Coal for domestic consumption is not ]ikely to be affected so much, for
this fuel willcontinue to be used in private houses, etc. Itis not known
now what proportion of the coal and lignite mined in the State or
brought into it from beyond its borders, goes for domestic consumption,
but inasmuch as wood is extensively used and gas to a less extent, the
proportion is not likely to be very large. The fixation of freight rates on
oil will be of great importance in this matter and, other things being
equal, willprobably determine a large or a small consumption. Such
considerations willeventually adjust themselves and a way willbe found
for harmonizing the several interests.
Another use to which petroleum isput, and which, of course, is directly
connected with its employment as fuel, is in driving engines direct in
the so-called oil engines, thus dispensing with the use of steam. The
expansive force of vaporized oilis the motive power in these engines and
the oilis ignited either by an electric spark, or other suitable device. As
early as 1791 the attempt was made by Street to use oil in this manner,
and since that time many eminent inventors and mechanicians have
worked on the problem, the first to produce a practical engine being
Julius Hock, Vienna, 1870. The result now is a practical engine deriv-
ing its motive power from the combustion of crude petroleum. It has
long since passed the experimental stage, and although there are some
problems still to be solved, on the whole itmay be said that the crude
oil engine has proved itself to be an efficient and economical machine.
Some data with respect to oil engines may not be out of place here,
in^much as we may well consider every possible means of utilizing petro-
leum. Gasoline engines are extensively employed inmany parts of this
country and especially in the more arid regions where water for steam
and wood or coal for fuel are scarce. Crude petroleum has been suc-
cessfully used in a similar manner and it may be that we shall witness
before long a great augmentation in the number and capacity of such
crude oil engines. There are many localities in Texas and the South-
west where both water and fuel are serious items, and yet where there
exists a necessity for some machine that willpump water, run mills,
e!c, without obliging one to wait on the caprices of the wind. There is
offered here the widest field for the introduction of oilengines, dispens-
ing with water, save for cooling the c^ylinders, and using material which
can be depended upon for uniformity and excellence of results. Itmust,
however, be said that the most successful of these engines are using oil
of a somewhat less density than Beaumont oil, the specific gravity lying
between 0.78 and 0.85. The density, therefore, is nearer that of Corsi-
cana oil.
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The following remarks are taken, for the most part, from Dugald
Clerk (The Gas and OilEngine). In1890, Professor Unwin tested the
Pricstman oil engine and found that by using a Scotch paraffin oil
(obtained by the distillation of oil shale), specific gravity 0.81 and flash
point 152° F., the amount of oil consumed, per indicated horse-power per
hour, was 1.066 pounds, and per brake horse-power 1,243 pounds. By
further experiments with Daylight and Russoline oils on a 5-horse-power
Priestman engine he found that the consumption, per brake horse-power
per hour, was 0.842 pounds for the former and 0.946 pounds for the
latter. The comrjosition of these two oils was as follows :
The Hornsby oil engine, at the Royal Agricultural Show at Cam-
bridge, obtained the first prize over nine competitors. It was of eight-
horse power and from start to finish ran without a hitch. But one man
was required to attend to it,and during the three days^ trial the longest
time in starting was nine minutes and the shortest seven minutes. The
consumption of oil was reckoned at 0.916 pounds per brake horse power
per hour, or one and one-cents per brake horse power, the oil being sold
at seven and one-half cents per gallon. The composition of the oil was
85.95 per cent, carbon and 14.05 per cent, hydrogen, specific gravity
0.824, and flash point 88° F. A strong point in favor of the use of oil
for such purposes developed during the trial and that was the uniformity
of composition. A year before this oilhad been analyzed and found to
contain 14.07 per cent, hydrogen. Itis not likely that any ordinary solid
fuel would have shown results so closely accordant at an interval of
twelve months. The list of oilengines that have shown themselves to be
efficient and economical might be extended to include the Robey, the
Crossley, the Tangye, the Fielding and Platt, the Campbell, the Clarke,
Chapman & Co., Wells Bros., the Daimler (for automobiles), the Stanley
(for automobiles), etc. The kind of oilused is lighter than Beaumont
oil but similar to Corsicana oil, as has already been observed. Here is
a field of almost limitless extent for the exploitation of Texas oil and one
that is now being cultivated elsewhere and with oils not dissimilar to
ours with great success. While crude Beaumont oil is, perhaps, too
heavy for such purposes, yet the oils that can be distilled from itwould
be well adapted for oilengines, and a great part of the Corsicana oil
would be suitable for such use without distillation.
0.7936 0.8226
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AS A TOP DRESSING FOR STREETS AND ROADS.
On dusty streets and roads, and especially along railroad tracks, the
use of crude petroleum has been found advantageous. In California and
along the line of the Southern Pacific Kailway it has been used for sev-
eral years, and there has been more or less experience with itinCorsicana
and Waco, Texas.
The surface should be well prepared, with whatever slope is adopted
by the engineers, and the oil should be applied hot at the rate of 100 to
180 barrels per mile for an 18-foot roadway, 60 to 100 barrels at the first
application and 20 to 40 barrels each at two subsequent applications.
By this means the dust is effectually laid, but ithas been stated that in
some cities, at least, the fine dust which is stillblown about by the winds
carries more or less oil and settles on clothing, etc. In getting into or
out of vehicles, if the clothing comes in contact with the tires, as is often
the case, there is left a smudge of oil difficult to remove. Itis also said
that oil-covered roadways are injurious to rubber tires, especially to pneu-
matic tires. Perhaps each locality has had its own peculiar experience
with oil-covered roads and streets. In some places they have been found
to be a great improvement over former conditions, inothers the improve-
ment, while perceptible, has not been so pronounced, and in others the
general sentiment of the community can not be said to favor them. The
preparation of the surface, previous to the application of the oil,is of the
greatest importance, for if this be improperly or ineffectually done the
best results can not be anticipated. It is with this as with most other
things, if itbe properly done, with due regard to local conditions, the
results are of a much better sort than if the work is improperly done.
Itmay be that some of the untoward experiences with oil as a dust pre-
ventive have come about through lack of knowledge of the best methods
of procedure. To take an ordinary street, without preparing and sloping
the surface and providing for proper drainage, treat itwith oil, for the
most part cold, and then expect returns on the investment, is to invite
disappointment. It would be interesting to know, if it could be known,
what is the yearly depreciation in the value of dry goods, notions, cloth-
ing, carpets, draperies, etc., in a city like X. Y. Z., for instance, where
the dust is at times like a simoon of the desert. One day it willblow
up the streets, the next day what has gone up comes back again, and on
the third day, for variety, it blows in all directions at once. The only
way to get rid of the dust, as fine almost as air, is to put things into an
air-tight box and put the box under water. There are many such places
inTexas, and any one of them would seem to be a favorable locality for
experiments with oil in the laying of dust. But they must be carried on
systematically and with due regard to the preparation of the surface, the
nature of the dust, and other local conditions. What has been accom-
plished elsewhere can be done here.i
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OilProduction of the World.
The production and value of crude petroleum in the United States in
1899 is given by F. H. Oliphant (IT.S. Geol. Survey, Div.Mm. Ees.) as
follows, inbarrels of forty-two gallons:
In addition 13,578 barrels were produced inKentucky and Tennessee
for which no value Avas given, none being used or sold.










Lubricating oiland paraffin (59,329,188
Residuum.. 21,544,278
Value.Gallons.



































































































Allowing forty-two gallons to a barrel, the exports were 2,264,344 bai
fels.
In.1899 there were 159 steamers, tonnage 393,717, and ten sailing
vessels, tonnage 11,321, engaged inthe general trade. One of the steam-
ers, built in 1899, the Strombus, for the Shell Line Co., had a tonnage
of 8500.
Of the total exports of crude oil in 1899, France alone took 73 per
cent., Spain came next with 8.5 per cent., Mexico next with 7 per cent.,
Germany took about 3 per cent., while Cuba took almost as much as Ger-
many. France, Spain, Mexico, Germany and Cuba took about 94 per
cent, of the total amount of crude oilexported.
The United Kingdom is our best customer for naphthas, taking very
nearly one-ha]f of the totalexportation, while Germany takes nearly one-
third. Europe, including the United Kingdom, takes fifteen-sixteenths
of the exported naphtha. The United Kingdom is also our best single
customer for illuminating oils, taking 24 per cent., then follow the Neth-
erlands with 19 per cent., Germany with 16 per cent., Belgium with 5.6
per cent., Japan with 4.5 per cent., China with 3 per cent., etc. Europe,
including the United Kingdom, takes more than 74 per cent, of the total
exports of illuminating oils, North America a little over 2 per cent.,
South America a little over 4 per cent., Asia about 15 per cent., and
Oceania, Africa, etc., the remainder. The exports of illuminating oils
to Asiatic countries have fallen off since 1897 from 19.8 per cent, to 1.5.1
per cent, in 1899, although 48 per cent, of the oilimported into China
and 71 per cent, of that imported into Japan comes from this country.
The United Kingdom is also our best customer for lubricating oils, tak-
ing 39 per cent., Germany following with a little over 12 per cent., Asia
and Oceania with 11.5 per cent., France with9.6 per cent., Belgium with
about 7 per cent., and the Netherlands with somewhat less. Europe,
including the United Kingdom, takes nearly 80 per cent, of the total
exportation of lubricating oil.
Of the 730,214 barrels of residuum exported Europe takes 99 per cent.
Acknowledgments of courtesies received are due to the several oil com-
panies at Beaumont which furnished data; to the Beaumont Engineer-
ing Company ;to Mr.Trost, photographer, at Port Arthur;to the South-
ern Oil Co., and J. S. Cullinan, Corsicana; to Mr. Geo. Dullnig, San
Antonio, and to Hon. O. W. Williams, Fort Stockton.
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Announcement.
The University of Texas Mineral Survey is prepared to undertake all
kinds of chemical analyses, assays, etc. A listof charges may be obtained
on application to the Survey and they will be found to be in harmony
with similar fees charged by the leading firms in the country.
Inparticular, the laboratory is fitted up for all kinds of investigations
on oils, with reference to their refining qualities and their value as fuel.
The fees are payable in advance, and all communications should be
addressed to
Dr. WilliamB. Phillips,
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